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Abstract : A Simple, specific, rapid, precise and accurate UV Spectrophotometric method 

have been developed and Validated for determination of Tamsulosin Hydrochloride. Drug 

showed the absorption maxima in at 224 nm and was linear for a range of 5 µg/ml -25µg/ml 
with a correlation coefficient of 0.9997. The validation of the above proposed method was 

done by carrying out precision and accuracy studies. The percentage recovery at three 

different levels i.e. 50%, 100% and 150% was found to be 50.1%, 99.2% and 149.2% 
respectively. The analytical method showed good Intra precision (repeatability) with relative 

standard deviation 0.306 % and Inter precision with relative standard deviation is 0.411% 

which is less than 2. The proposed method was validated for the parameter Specificity, 

Precision, Linearity and range, accuracy and recovery. Hence proposed analytical method for 
estimation of Tamsulosin Hydrochloride formulation drug by UV spectrophotometer in 

pharmaceutical can be applied for the routine quality control analysis. 
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Introduction 

Tamsulosin Hydrochloride is a alpha blocker in blood vessels used to treat hypertension usually in 

conjunction with diuretics when other treatments are ineffective the IUPAC name 5-[(2R)-2-[[2-(2-

Ethoxyphenoxy)ethyl]amino] propyl]-2-methoxybenenesuphonamide hydrochloride
[1-2]

.Tamsulosin 
Hydrochloride having molecular formula C20H29ClN2O5S and molecular weight 444.97 g/mol.  It is official 

inEuropean
 [3]

, British pharmacopoeia and United States
 [4]

with Potentiometric titration method. Literature 

survey reveals that few analytical methods are available including Potentiometric titration
[3-4]

, HPTLC
[5]

, 
HPLC

[6-12]
 and UV Spectrophotometry

 [13-19]
.No simple and rapid work has been reported for the estimation of 

Tamsulosin Hydrochloride. All these reported methods either took a long time for analysis or employ mobile 

phases with pH adjustment of  Buffer solutions which is tedious and anomalous
[5-19]

, especially for routine 

testing of quality control samples of assay content study. Hence it was felt necessary to build up a simple, rapid, 
economical and precise Spectrophotometric method for the direct quantitative determination of Tamsulosin 

Hydrochloride. The current research work deals with the development of UV Spectrophotometric method and 

its validation as per International Conference on Harmonization (ICH) guideline
 [20-21]

. The developed method 
was found to be simple, specific, stable, rapid, accurate, precise, reliable, less expensive and timesavingbyUV 

Spectrophotometric method
[13-19]

 for the estimation of Tamsulosin Hydrochloride in formulation drug. 
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Figure 1: Chemical structure of Tamsulosin Hydrochloride 

Materials and Methods  

Instrumentation and Materials: 

U.V. visible double beam spectrophotometers SL 210 Elico with Spectra treat software having path 

length 1cm U.V. matched quartz cells were used.Tamsulosin Hydrochloride was a gift sample and Standard 

from Cure worth Pharmaceuticals, Mumbai and Omicron Pharmaceuticals Surat Gujarat.All chemicals, solvents 
and reagents i.e. Sodium hydroxide, Perchloric acid 70% and Methanol used, were analytical grade and 

purchased from S.D. Fine Chem Ltd/Merck Ltd, India. 

Method Development: 

Preparation of Diluent Solution 

Transfer about700 ml of water to the 1000 ml volumetric flask, then slowly add about 1.0 gm of 

Sodium hydroxide with stirring and add 3.0 ml 70% Perchloric acid, stir and, mix well to dissolve completely 

then with constant stirring slowly add Methanol up to mark to make volume 1000 ml. use this solution as 
diluent.  

Preparation of Standard Solution   

Weighed accurately about 120 mg of Tamsulosin Hydrochloride and transferred to 200ml volumetric 

flask. Dissolved in Diluent and made up the volume to 200 ml, further transferred 5 ml of solution to 200 ml 
volumetric flask. Made volume up to mark to get a concentration of 15 µg/ml.  

Selection of wavelength for analysis of Tamsulosin Hydrochloride  

The standard solution having concentration 15 µg/ml was scanned at 200 nm to 400 nm with diluent as 

the blank to detect maximum wavelength (Figure-2). 

 

Figure 2: Estimation of Maxima of Tamsulosin Hydrochloride 

From the above (Figure-2) spectra of Tamsulosin Hydrochloride wavelength maxima identified for 
quantification were 224 nm (λmax).  
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Validation of proposed AnalyticalMethod 

The proposed method was validated according to International Conference on Harmonization (ICH) 
guidelines for validation of analytical procedures

[20-21]
. Analysis of variance (ANOVA) was used to verify the 

validity and performance effectiveness of the proposed analytical methods. 

Specificity 

Specificity is the ability to assess unequivocally the analyte in the presence of components which may 

be expected to be present. Typically these might include impurities, degradants, matrix, etc. Specificity was 
done by scanning of Diluent solution and Standard solution of Tamsulosin Hydrochloride having concentrations 

15 µg/ml in Spectrophotometric range from 200 nm to 400 nm to check specific absorption maxima at 

predefined wavelength i.e. 224nm and Standard solution stability study done to evaluate the solution stability at 
different time interval up to 24 hrs. 

Instrument Precision 

Instrument precision was performed to check the suitability of the developed analytical method with 

respect to ability of instrument consistency to provide the precise wavelength maxim when scanned the 

Standard solution of Tamsulosin Hydrochloride having concentrations 15 µg/ml in the UV range from 200 nm 
to 400 nm. To check specific absorption maxima at predefined wavelength 224 nm with reproducible 

absorption detection. Six separated standard preparations were scanned / analyzedaccording to the proposed 

method of analysis. The % RSD due to Tamsulosin Hydrochloride concentration for the six standards was 
found 0.599%. The % RSD due to Tamsulosin Hydrochloride concentration for the instrument precision meets 

the requirements. Results are tabulated in the Table 1. 

Table 1. Instrument Precision  

Sr. 

No. 

Standard  number  Absorbance 

@224 nm 

% RSD 

 

1 Standard Preparation -1 0.5675  

 

0.599% 
 

Limit < 2% 

2 Standard Preparation -2 0.5731 

3 Standard Preparation -3 0.5738 

4 Standard Preparation -4 0.5736 

5 Standard Preparation -5 0.5690 

6 Standard Preparation -6 0.5768 

      Average  Absorbance   0.5723 
 

Linearity and Range   

             The linearity of an assay method is its ability to elicit test results, which are directly proportional to the 

concentrations of drug in samples in a given range. Linearity justifies the use of single-point calibrations. The 

correlation coefficient of theRegression line for was found that 0.9997.  

Five levels of five different concentrations Standard solution of Tamsulosin Hydrochloride having 

concentrations 5 µg/ml, 10 µg/ml, 15 µg/ml, 20 µg/ml and 25 µg/ml, in the range relative to the working 
concentrations, were prepared and read according to the method of analysis. A linear regression curve was 

constructed, the correlation coefficient (R2) and assessment value calculated. The correlation coefficient (R2) 

for Tamsulosin Hydrochloride obtained is 0.9997. The plot is a straight line and the results are tabulated in the 
Table 2 and Curve is shown in the Figure 3. 
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Table 2. Linearity and Range   

Sr. 

No. 

StandardConcentration(µg/ml) Absorbance@2

24 nm 

Correlation 

coefficient   

 

1 5 0.2000  

 
0.9997 

 

Limit >0.999 

2 10 0.4068 

3 15 0.5990 

4 20 0.8114 

5 25 0.9987 

 

 

Figure 3: Linearity and Range of Tamsulosin Hydrochloride 

Analytical Method Precision 

The precision of an analytical procedure expresses the degree of agreement among individual test 

results when the method is applied to multiple sampling of a homogenous sample. 

Intra Precision (Repeatability) 

          This parameter determines the repeatability of assay results under the same operating conditions over a 
short period of time. The % RSD due to Tamsulosin Hydrochloride concentration for the six samples was found 

to be 0.306%. Six separated sample preparations were analyzed according to the proposed method of analysis. 

The % RSD due to Tamsulosin Hydrochloride concentration for the assay meets the requirements. Results are 
tabulated in the Table 3. 

Table 3. Intra Precision (Repeatability) Results  

Sr. 

No. 

Sample number Results Tamsulosin Hydrochloride  

% Assay content 

% RSDof Six  

Assay content 

1 Sample Preparation -1 99.3  
 

0.306% 

Limit < 2% 

2 Sample Preparation -2 99.9 

3 Sample Preparation -3 99.9 

4 Sample Preparation -4 99.3 

5 Sample Preparation -5 99.9 

6 Sample Preparation -6 99.9 

          Average % Assay   99.7 
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Inter Precision (Repeatability) 

         This parameter determines the Intermediate repeatability of assay results under the same operating 
conditions test performed on a different day, using different makes of reagents and solvents. The % RSD due to 

Tamsulosin Hydrochloride concentration for the six samples was found to be 0.411%. Six separated sample 

preparations were analyzed according to the proposed method of analysis. The % RSD due to Tamsulosin 

Hydrochloride concentration for the assay meets the requirements. Results are tabulated in the Table 4. 

Table 4. Inter Precision (Repeatability) Results  

Sr. 

No. 

Sample number Results Tamsulosin 

Hydrochloride% Assay 

content 

% RSDof Six  Assay 

content 

1 Sample Preparation -1 99.9  

 
0.411% 

 

Limit < 2% 

2 Sample Preparation -2 99.8 

3 Sample Preparation -3 99.9 

4 Sample Preparation -4 100.2 

5 Sample Preparation -5 99.1 

6 Sample Preparation -6 100.3 

          Average % Assay   99.9 

 

Ruggedness 

Ruggedness of the method was determined by carrying out the analysis on different days, different   

makes of reagents and solvents. The respective test assay results of Tamsulosin Hydrochloride having 

concentration as 15 μg/ml was illustrious. The result is expressed as shown in table 4. The developed method 
for estimation of Tamsulosin Hydrochloride was found to be rugged as Shown in table 5. 

Table 5. Ruggedness  

Sr. 

No. 

Precision  % RSD of assay of 

Six Preparation   

Limit For 

Ruggedness 

1 Intra Precision  0.306  
NMT 2% 2 Inter Precision 0.411 

% RSDof Overall 12  Assay content 0.365 
 

Accuracy  

          This parameter determines the accuracy of the assay results under the same operating conditions test.  

A sample was constituted analyzed for the accuracy with known quantity of standard samples of 

Tamsulosin Hydrochloride at 50%,100%, 150% concentration levels and assayedas per the method stated under 
analyticalMethods respectively. Three determinations were performed under each concentration 

levelsrespectively. Results are shown in Tables 6,7,8. The % RSD due to recovery of Tamsulosin 

Hydrochloride at 50%,100%, 150% concentration levels was found to be 0.271%, 0.407% and 0.422%  
respectively. Nine sample preparations were analyzed according to the proposed method of analysis. The % 

RSD due to Tamsulosin Hydrochloride concentration for the assay meets the requirements and within 98.0% to 

102%. Results are tabulated in the Table 6, 7, 8. 
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Table 6. Accuracy and Recovery Results @ 50 % Concentration level  

Sr. 

No. 

Accuracy @ 50% level  Recovery of 

Tamsulosin 

Hydrochloride  

% Assay content 

% Recovery 

98.0% to 
102%  

% RSD 

 

1 Sample Preparation -1  50.2  
100.2 

 
0.271% 

Limit < 2% 
2 Sample Preparation -2  50.1 

3 Sample Preparation -3  50.1 

Average % Assay  50.1 
 

Table 7. Accuracy and Recovery Results @ 100 % Concentration level  

Sr. 

No. 

Accuracy @ 100% 

level  

Recovery of 

Tamsulosin 

Hydrochloride 

%Assay content 

% Recovery 

98.0% to 
102%  

% RSD 

 

1 Sample Preparation -1 99.5  

 
99.2 

 

 

0.407% 
Limit < 2% 

2 Sample Preparation -2 99.4 

3 Sample Preparation -3 98.8 

Average % Assay 99.2 
 

Table 8. Accuracy and Recovery Results @ 150 % Concentration level  

Sr. 

No. 

Accuracy @ 150% 

level  

Recovery of 

Tamsulosin 

Hydrochloride%Ass

ay content 

% Recovery 
98.0% to 102%  

% RSD 

 

1 Sample Preparation -1 148.6  
 

99.5 

 

 
 

0.422% 

Limit < 2% 

2 Sample Preparation -2 149.2 

3 Sample Preparation -3 149.8 

Average % Assay   149.2 

 

Solution Stability of Standard Solution  

Solution stability of the standard solution performed up to 24 hrs with different time interval and found 

the solution is stable showing cumulative % RSD of different time interval is 0.698 which is less than the 2. 

Hence the Tamsulosin Hydrochloride solution is stable up to 24 hrs at room temperature.   

Results and Discussion    

The method discussed in the present work provides a simple, stable, rapid, accurate, precise, reliable, 
less expensive (Economical), time saving and convenient method for the analysis of Tamsulosin Hydrochloride 

using U.V. Spectrophotometry. λmax selected for quantitation was 224 nm. In the developed analytical method, 

the linearity was observed 0.9997 in the concentration range of 5µg/ml -25 µg/ml.  

Method precision for the Tamsulosin Hydrochloride at concentrations level 15 µg/ml was found in the 

range of 99.1%-100.3%. Accuracy of the proposed method was ascertained by recovery studies and the results 
were expressed as percent recovery and were found in the Range of 98.8%-100.4%.Values of standard 

deviation and coefficient of variance was satisfactorily indicating the accuracy of both the methods. Intra-day 

and Inter-day precision studies were carried out by analyzing the sample of Tamsulosin Hydrochloride at 

different time interval on the same day and on different days respectively. Standard deviation and coefficient of 
variance for Intra-day and Inter-day precision studies was found to be less than 2 indicating precision of the 

proposed method.  
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Based on the outcome of analytical method development and analytical validation study test results, it 

was found that, the proposed analyticalmethod for estimation of Tamsulosin Hydrochloride by UV 

Spectrophotometry is Accurate, Precise, Reproducible, Stable, Simple, Rapid Time saving  andless expensive 
(Economical).The analytical method can be employed for routine quality control of Tamsulosin Hydrochloride 

in pharmaceutical analysis. 

Acknowledgement 

The authors are thankful to Principal of Vasantrao Naik Mahavidyalaya Aurangabad for providing the 

laboratory facilities. Authors are thankful to Cureworth Pharmaceuticals Mumbai and Omicron Pharmaceuticals 
Surat for providing Tamsulosin Hydrochloride gift Standard and Sample.  

References 

1. The Merck Index, Maryadele J.O. Neil.Eds, 12 Edition, Published by Merck Research Lab,Division of 

Merck & Co. White House Station, NJ USA, 1996, 9217, 1549. 

2. Martindale, Reynolds James, 31 Edition, Published by Royal society of Pharmaceutical Society 
London, 1996, P-784,932,952. 

3. European Pharmacopoeia Published by the European directorate for quality of      Medicines and 

Healthcare (EDQM) France, 2016-17, 9.0th Edition, 3364-3365. 

4. United States Pharmacopoeia Published by the United States Pharmacopeial conventionRockville MD 
US, 2012, Vol. USP35-NF30,4745. 

5. Bari S.B., Bakhshi A. R.,Jain P. S, and Surana S. J., Development and Validation of Stability-Indicating 

HPTLC Determination of Tamsulosin in Bulk and Pharmaceutical Dosage Form, Chromatography 
Research International, 2011, Article ID 893260, 6 pages.  

6. SiddharthaB, Gupta Ravichandra, Analytical Method Development and Validation for simultaneous 

estimation of Tamsulosin and Tolterodine in Bulk and Pharmaceutical dosage form by RP-HPLC 
method, Asian Journal of Pharmaceutical and clinical research,2014, 7 (2), 156-160. 

7. RaoM.V.B., Sreedhar B, Analytical Method Development and Validation of RP-HPLC Method for 

determination of Tamsulosin Hydrochloride, International Journal of Chemical Science,2008, 6 (3), 

1695-1701. 
8. Sindhura M., Raghavi K., Prashanthi R. and Nalluri B. N.,Simultaneous Estimation of Finasteride and 

Tamsulosin Hydrochloride in Combined Dosage Forms by RP-HPLC-PDA Method, Journal of Applied 

Pharmaceutical Science, 2012,02 (06), 203-209.  
9. BandlaJahnavi, Gorja Ashok, Method Development and Validation For The Simultaneous Estimation of 

Dutasteride and Tamsulosin Hydrochloride In Pharmaceutical Dosage Forms By RP-HPLC,World 

Journal of Pharmaceutical Research,2014, 3(3), 4113-4121. 

10. DendukuriMrudula, G. Sai Prasad, Rao P. V., Simultaneous Estimation And Validation of Tamsulosin 
and Deutasteride in Bulk and Pharmaceutical Dosage Form, International Journal of Research in 

Pharmaceutical and Nano Sciences,2014, 3(4), 242 – 248. 

11. Reddy Sravankumar, DebnathManidipa, Viriyala Raj Kumar, Analytical Method Development & 
Validation For Simultaneous Determination of Dutasteride And Tamsulosin in Bulk as well as In 

Pharmaceutical Dosage Form By Using RP-HPLC, International Journal of Pharmacy and 

Pharmaceutical Sciences, 2014, 6(3), 77-84. 
12. KamepalliSujana, D. GowriSankar, KondaAbbulu and O.BalaSouri, Simultaneous estimation of 

Finasteride and Tamsulosin Hydrochloride by reverse phase HPLC in bulk and pharmaceuticalDosage 

Form, International Journal of Pharmacy and Life Sciences,2012, 3(8), 1905-1908. 

13. Khaled Bin Sayeed, Sh.Rizwan, Hanifa Begum, Development and Validation of Stability Indicating 
Method for the Simultaneous Determination of Tamsulosin and Dutasteride in Bulk Drugs and 

Pharmaceutical Dosage Forms Using UV Spectrophotometric Method, International Journal of 

Research and Development in Pharmacy and Life Sciences, 2015, 4(2), 1434-1446. 
14. GadhaveNilam, GhanteMinal, Simultaneous estimation of Tamsulosin hydrochloride and Finasteride in 

combined dosage form by UV spectroscopy method. Journal of Pharmacy Research 2011,4(8),2672-

2674. 



Jagdish V.Bharad et al /International Journal of ChemTech Research, 2017,10(5): 740-747. 747 

 

 
15. Giriraj P., Sivakkumar T., Simultaneous estimation of Dutasteride and Tamsulosin Hydrochloride in 

tablet dosage form by Vierordt’s Method, Arabian Journal of Chemistry, 2013, 

http://dx.doi.org/10.1016/j.arabjc.2013.07.013. 
16. Thimmaraju Manish Kumar, RaoVenkat,  Reddy  Jayapal,UV Spectrophotometric Method For 

Simultaneous Determination of Finasteride and Tamsulosin In Combined Dosage Form, International 

Journal of Pharmacy and Biological Sciences, 2011, 1(3),303-310. 

17. ShrivastavAlankar, SaxsenaPrachi, Spectrophotometric Estimation of Tamsulosin Hydrochloride by 
Acid Dye Method, Pharmaceuticals Methods Medknow Publications, 2011, 2(1), 53-60. 

18. Makasana Y.L., Gotecha N.B., Odedara B. D., Development and Validation of Ratio Derivative 

UVSpectrophotometry Method for Simultaneous Determination of Tamsulosin Hydrochloride and 
Finasteride in Combined Dosage Form, Inventi Rapid: Pharm Analysis & Quality Assurance, 2013, 

Issue 1, www.inventi.in. 

19. Pokharkar Deepak and KadamVilasrao, Development and Validation of simple UV-Spectrophotometric 

Method for estimation of Prulifloxacin in Tablet dosage form, International Journal of PharmTech 
Research,2010, 2 (1), 960-963 

20. International conference on harmonization of technical requirements for registration of Pharmaceuticals 

for Human Use: Q2 (R1) Validation of analytical Procedures Text and Methodology. Switzerland, 
2005, Version 4.  

21. European Pharmacopoeia General Chapter Analytical Method Validation. Published by European 

Directorate for Quality of Medicines and Healthcare (EDQM) France, 9.0
th
 Edition, 2016-17. 

 

 

***** 


