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Abstract 

Silodosin is a medication for the symptomatic treatment of benign prostatic hyperplasia. It acts as an α - 

adrenoreceptor antagonist with high uroselectivity (selectivity for the prostate). It was approved by 
USFDA in August 2008. The present study was aimed to develop and validate stability indicating green 

UV-VIS spectrophotometric method for the estimation of Silodosin, in bulk and capsule dosage form. The 

UV-spectroscopic method was developed by using water and methanol (9:1). The absorption maxima (λ 

max) of the drug was found to be 267nm. The methods were validated as per ICH guidelines. A linear 

response was observed in the range of 10-50µg/ml with a regression coefficient of 0.998. The average 

percentage assay was calculated and found to be 99.00-99.9 %. The percentage relative standard 
deviation was found to be less than 2%. The stress studies showed no significant change in absorption 

maxima of drugs, and no interfering peaks were found under alkaline, acidic, oxidative and thermal 

degradation conditions. 
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1. INTRODUCTION 

Silodosin (Figure-1) is chemically designated as 1-(3-hydroxypropyl)-5-[(2R)-({2-[2-[2-(2, 2, 2-

trifluoroethoxy) phenoxy] ethyl} amino) propyl] indoline-7-carboxamide
1
 (Figure-1).It is a selective 

third-generation α1A adrenergic receptor antagonist
2
. Being a drug it was first approved by FDA in the 

year 2008. It selectively affects the prostate and urinary bladder as a therapeutic agent for the treatment of 

the signs and symptoms of benign prostatic hyperplasia. It causes smooth muscle relaxation by 
antagonizing the α1A adrenergic receptor in the lower urinary tract 

3
.  

 
Figure-1: Structure of Silodosin 

The literature survey reveals the development and validation of various analytical methods to 
determine the Sildosin in pharmaceutical or clinical samples. Jahan and Malipatil et al. in 2014 reported 
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the UV spectrophotometry method
4
. Similarly, the spectrofluorimetry method was developed by Bhamre 

and Rajput in 2014
5
. More sensitive analytical methods like high-performance liquid chromatography 

(HPLC) was reported by Vali et al. (2012)
6
,  Jahan and Malipatil (2014)

7
; Aneesh and Rajasekaran 

(2012)
8
, high-performance thin-layer chromatography (2012) 

9
, ultra-high-performance liquid 

chromatography (UHPLC)  by Shaik et al.
10

; Prasad et al
11

 and liquid chromatography-tandem mass 
spectrometry (LC-MS/MS)  by Zhao et al.

12
 and electrochemical sensing methods by Er et al.

13
.   

Based on the above facts the present work was aimed to develop cost-effective, sensitive and 

reliable green analytical methods for the determination of biological and drug molecules. At this point, we 
focused on the cost of solvent, the accuracy of results and the wideness of study in respect of various 

samples within a short response time.  Overall the present study has indicated stability-indicating accurate 

and efficient green analytical methods based on spectrophotometric for the determination of Silodosin in a 
pharmaceutical sample. 

 

2.EXPERIMENTAL WORK: 

The ELICO, Model: SL 244 double beam UV-VIS spectrophotometer using 1.00 cm quartz 

curettes Digital weighing balance (SHIMADZU AUX 220), P
H 

meter (INCO Lab) and ultra sonicator of 

(Citizen), Filtration membrane (0.22µ and 0.45µ) was used for analysis. Silodosin was obtained from 
Aurobindo Pharma Pvt. Ltd, Hyderabad, India. HPLC grade methanol, acetonitrile and triethylamine were 

purchased from S.D. fine chemicals. 

 

2.1.UV- Spectroscopic Method Development: 

 

2.1.1. Selection of solvent: 

The solubility of Silodosin was determined in a variety of solvents as per Indian pharmacopeia 
standards. Solubility was carried out in polar to nonpolar solvents. From the solubility data methanol and 

water (10:90) were selected as a solvent for the analysis of Silodosin. 

 

2.1.2. Preparation of solvent: 

          In a volumetric flask, a mixture of methanol & distilled water (v/v) was prepared in the ratio of 

10:90 and then filter through a 0.45µm nylon membrane filter and degas before use. 
 

2.1.3. Preparation standard stock solution of Silodosin: 

 Weigh 100 mg of Silodosin and transfer into a 100ml volumetric flask, dilute to volume with 

diluents and mixed well. Transfer 10.0 ml of the solution into a 100ml volumetric flask dilute to volume 
with diluents and mix well (concentration: about 100µg/ml of Silodosin). Transfer 3 ml of the (100µg/ml) 

Silodosin solution into a 10 ml volumetric flask dilute to volume with diluents and mix well 

(concentration: about 30µg/ml of Silodosin). 

 

2.1.4. Preparation of working standard solution: 

From the above stock solution pippetout 1,2,3,4 and 5 ml of solutions and diluted to 10 ml with diluents 
to get a concentration range of 10-50 µg/ml and used for further study. 

 

2.1.5. Determination of suitable wavelength: 

        The working standard dilution of 30 µg/ml of the drug was scanned from 200-400nm, the instrument 
was scanned in spectrum mode and determine the absorbance. The study was carried out in triplicate. 

 

2.1.6. Development of spectroscopic assay method:  
Accurately weighed 20 capsules of Silodal-8 marketed by Sun pharma containing 8mg of 

silodosin as per label claim. A weight of 100 mg was accurately powdered was taken and dissolved in 70 

mL of methanol: water (1:9) in 100ml of the standard flask and sonicate for 30 minutes and filter by 

membrane filter and made up the volume made up to mark. Transferred 10 ml from stock and diluted to 
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100 ml with solvent in 100ml volumetric flask to get concentration 100µg/ml. Again withdrawn 1, 2 and 
3 ml of solution and diluted to 10 ml and used for the assay. Each solution was made in 3 sets and find 

out the absorbance of the above solution .finally determine the concentration by direct comparison 

method using the formula. 

                                                =  

2.2. Validation Parameters: 

The proposed method was extensively validated in terms of specificity, linearity, accuracy, 

precision, robustness, ruggedness, limits of detection (LOD) and quantification (LOQ) as per ICH 
guidelines

14
. For all the parameters percentage relative standard deviation was calculated. 

 

2.2.1. Preparation of test solutions for validation study of drugs: 

Accurately weigh and transfer 100 mg of Silodosin working standard into 100 ml of clean dry 
volumetric flasks add about 70 ml of solvents and mobile phase used during method development and 

sonicate to dissolve it completely and make volume up to the mark with the same solvent (Stock 

solution). From the stock solution taken 1,2,3,4 and 5 ml of solution in a volumetric flask and further 
diluted to 10 ml to get 10-50 µg/ml concentration. Each sample was separately prepared in 6 sets for each 

parameter. 

 

2.2.2. Linearity: 

A linearity study was carried out at 10-50 µg/ml concentration for both methods. Each sample 

was prepared in 6 sets and measured percentage relative standard deviation (%RSD). 

 

2.2.3. Precision:  
Precision is the degree of repeatability of an analytical method under normal operational 

conditions. The method precision study was carried out at 50 µg/ml respectively.  
 

2.2.4. Accuracy ( Percentage  recovery studies): 

 To ensure the reliability (accuracy of method) recovery studies were carried out by mixing 

standard quality of standard drug with pre-analyzed sample formulation and contents were re-analyzed by 
the proposed method. To perform the recovery studies 3 dilutions were prepared using both standard drug 

and marketed formulation. The recovery study was carried out at 50,100 and 150 % levels for the 

spectroscopic method.  
 

2.2.5. Ruggedness: 
Analysis was carried out by different analysts to determine the ruggedness study. The ruggedness 

study was carried out at the concentration of 50 µg/ml respectively. 

 

2.2.6. Robustness: 
The robustness analysis was carried out at different conditions like change in temperatures i.e., 

room temperature and 40°C also by the change in flow rate. For the robustness study concentration of 20 

µg/ml was selected. 

 

2.2.7. Detection Limit & Quantitation Limit: 

In the present study, the LOD and LOQ were determined by the standard deviation of the 

response and the slope of the calibration curve using the formula 3.3σ/S and 10σ/S criteria, respectively; 
where σ is the standard deviation of y-intercepts of regression lines and s is the slope of the calibration 

curve. 

 

2.3. Forced degradation and stability-indicating tests 
15.16

: 
Ten milligrams each of standard silodosin was dissolved to prepare the stock solution in a 25mL 

mixture of methanol: water (1:9, v/v) by sonication for 10 min. After the forced degradation process, each 

solution was filtered through a 0.20μm PTFE syringe filter before analysis. 
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2.3.1. Acidic degradation: 

In the presence of IS, 2.5 ml of 1.0 M HCl was added to 7.5 mL stock solution, and the mixture 

was kept at 55 °C for 1 h under reflux, cooled and neutralized with 1.0 M HCl to pH 7.0. Then, 6.25 ml of 

the solution was made up to 25 ml with ultrapure water. Finally, the solution was filtered through a 
0.20μm PTFE syringe filter. 

 

2.3.2. Alkaline degradation: 
In the presence of IS, 2.5 mL of 1.0 M NaOH was added to 7.5 mL stock solution, and the 

mixture was kept at 55 °C for 1 h under reflux, cooled and neutralized with 1.0 M NaOH to pH 7.0. Then, 

6.25 ml of the solution was made up to 25 ml with ultrapure water. Finally, the solution was filtered 
through a 0.20 μm PTFE syringe filter. 

 

2.3.3. Oxidative degradation: 

In the presence of IS, 2.5 mL of 5 % H2O2 was added to the 7.5 ml stock solution, and the mixture 
was kept at 55 °C for 1 h under reflux then cooled, and the volume of the mixture was made up to 25 ml 

with ultrapure water. Finally, the solution was filtered through a 0.20-μm PTFE syringe filter. 

 

2.3.4. Thermal degradation: 

Ten milligrams of silodosin powders were kept at 80 °C for 24 h. After that, each powder was 

dissolved in a mixture of methanol: water (1:1, v/v) and acetonitrile: Triethylamine buffer pH4.6: 

Methanol (70:20:10% v/v).  A mixture of these solutions was dissolved to get a required solution to make 
a required strength of  50 ppm SIL. The solution was filtered through a 0.20-μm PTFE syringe filter. 

 

3. RESULTS AND DISCUSSION 

 

Figure-2:  The λ max of Silodosin was found to be at 267 nm 
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Figure-3:  Calibration curve of Silodosin by spectroscopic method 

 

Table-1: Assay studies for Silodosin capsule by spectroscopic method 

S.No Concentration  

of Standard 

Absorbance of 

 Standard 

Absorbance of  

Sample 

Conc. 

Found 

% 

Purity 

Average 

1   0.1414 0.14 9.9 99   

2 10 0.1412 0.1401 9.92 99.2 99.00% 

3   0.142 0.1407 9.9 99   

4   0.302 0.301 19.93 99.65   

5 20 0.3025 0.3001 19.84 99.2 99.30% 

6   0.3029 0.3005 19.84 99.2   

7   0.4607 0.4436 28.8 96.2   

8 30 0.4618 0.4428 28.7 95.8 96.30% 

9   0.4612 0.4481 29.14 97.15   

 

Table-2: Linearity values of Silodosin 

Concentration 

 

 Mean 

Absorbance 

%RSD 

0 0 0 

10 0.1414 0.58 

20 0.302 0.55 

30 0.4607 1.47 

40 0.5807 0.98 

50 0.7594 1.37 

 

 

 

 

Table-3: Precision result of silodosin 
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Concentration  

(µg/ml) 

Absorbance 

50 0.7594 

50 0.7593 

50 0.7593 

50 0.7594 

50 0.7593 

50 0.7594 

%RSD 0.75 

 

Table-4:   Accuracy study of Silodosin by standard addition method 

 

Level Total 

concentration 

Absorbance Amount 

Found 

%Recovery %RSD 

50 30µg/ml 0.4036 26.28 87.6 0.6 

0.4028 26.22 87.4 

0.4081 26.57 88.5 

100 40 µg/ml 0.5537 38.14 95.35 0.7 

0.5444 37.49 93.72 

0.5679 39.11 97.79 

150 50 µg/ml 0.7082 46.62 93.25 0.9 

0.7092 46.69 93.38 

0.7197 47.38 94.77 

 

Table-5:   Ruggedness study of Silodosin 

 

Concentration 

(µg/ml) 
ANALYST-1 ANALYST-2 

50 0.7592 0.7588 

50 0.7593 0.7591 

50 0.7595 0.7588 

50 0.7596 0.759 

50 0.7592 0.7591 

50 0.7593 0.7587 

%RSD 0.80 0.60 

 

Table-6: Robustness result of silodosin 
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Concentration 

(µg/ml) 

 

Absorbance 

At room temperature At 40 °C 

20 0.3021 0.3022 

20 0.3023 0.302 

20 0.3021 0.3023 

20 0.302 0.3022 

20 0.3022 0.302 

%RSD 0.11 0.90 

 

Table-7: LOD and LOQ values for Silodosin 

 

S.NO PARAMETER 267 nm 

1 LOD(µg/mL) 1.5(µg/ml) 

2 LOQ(µg/mL) 3.3µg/ml 

 

Table-8: Summary of Forced Degradation studies 

 

Stressed 
Conditions 

Heat 
temperature 

Time 
 

Percntage recovery study by 
spectrophometric method at 267nm 

Drug 

recovered 

(%) 

Drug 

decomposed 

(%) 

Standard 
drug 

Room 
temperature 

- 100 - 

Acid 
hydrolysis 
0.1N HCl, 

Room 
temperature 

1hrs 86.87 13.13 

Alkaline 
hydrolysis 

0.1N NaOH, 

Room 
temperature 

1hrs 86.81 13.19 

Oxidative 
degradation 
10% H2O2 

Room 
temperature 

1hrs 82.84 17.16 

Heat 
degradation 

80°C 4 hrs 89.99 10.01 

The absorbance maxima of silodosin were found to be 267 nm using water and methanol in 1:9 

v/v (Figure 2). The method showed linearity in the concentration range of 10-50 µg/ml. The linearity 

curves for standard showing Correlation Coefficient (r
2
) and linear regression equations R² = 0.998, y = 

0.015x-0.002 respectively (Figure 3). The assay method was performed in capsule formulation purchased 
from the market. The average percentage assay was calculated and found to be 99.00 - 99.30 % in respect 

to 10-30 µg/ml (Table-1).  The method was validated as per ICH guidelines.  The precision study of the 

method was carried out by repeatability study. The % RSD was less than 0.75 (Table-3). The recovery 
studies were carried out at three different levels i.e. 50%, 100% and 150%. The result has shown a mean 



Stability Indicating UV-Spectroscopic Method Development and Validation of Silodosin in Bulk 

and Capsule Dosage Form-A Green Analytical Approach 
Section A-Research paper 

10268 

Eur. Chem. Bull. 2023,12(10), 10261-10269 

 

percentage recovery of 87.5, 95.62 and 93.8 respectively (Table-4). The ruggedness study was carried out 
by different analysts the % RSD was found to be 0.8 and 0.6 shown in Table-5.  The robustness study was 

carried out by a change in room temperature and at 40°C (Table-6). There were no recognized changes in 

results. The limit of detection was 1.5 µg/ml and quantification was found to be 3.8 µg/ml respectively 

(Table-7).  
After suitable spectroscopic method development Forced degradation studies were also 

performed to evaluate the stability and specificity of the proposed methods in different experimental 

conditions. The acidic, alkaline and oxidative degradation were studied by treating with 1.0 M HCl/1.0 M 
NaOH/ 5 % H2O2 solutions at 55 °C for 1 h, respectively. The thermal degradation was also studied by 

heating the SIL solution at 80 °C for 4 hrs. The whole degradation products were observed at 2.22-2.44 

min respectively, in all proposed stress conditions (Fig. 5). The degradation study was carried out by a 
percentage recovery study (Table-8). The stress studies showed no significant change in retention times of 

drugs, and no interfering peaks were found within the retention time under alkaline, acidic, oxidative and 

thermal degradation conditions. 

 

4. SUMMARY AND CONCLUSION 

The results demonstrated that the method developed and validated in the current study is 

economical, accurate, precise and reproducible (relative standard deviation < 2%). Along with this the 

proposed method are well stable in different types of stressed conditions. The method can suitably be 
used for the routine analysis and quantitative determination of the bulk extracts and in the tablet dosage 

form.  
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