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Abstract

For the quantitative determination of tamsulosin HCl by using UV-visible spectrophotometric method, which is a Simple, Accurate, 
Precise, and Sensitive Spectrophotometric Assay method has been developed and validated. The absorption peak of tamsulosin HCl 
in 0.1N NaOH was at 279nm. The Beer’s law was followed over the concentration range of 100-500g/ml. In this concentration range, 
the correlation coefficient, which was found to be 0.999, demonstrated good linearity, accuracy, and precision. The percentage 
recovery figures were discovered to be within the limitations, demonstrating the accuracy of the approach. Statistical techniques 
were used to determine the LOD and LOQ. The percentage RSD values were under 2. The efficacy of this method is demonstrated by 
the Validation parameters, which were tested in accordance with ICH criteria. The proposed approach for estimating the dosage of 
tamsulosin HCl in pharmaceutical dosage form was found to be straightforward, exact, accurate, swift, economical, and repeatable.
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Introduction
Tamsulosin Hydrochloride is an alpha-1, blocker in blood ves-

sels that is usually administered in conjunction with diuretics to 
treat hypertension when other therapies are ineffective. It is used in 
the treatment of prostatic hyperplasia, chronic prostatitis, urinary 
retention, and help with the passage of kidney stones IUPAC name 
5-[(2R)-2-[[2-(2-Ethoxyphenoxy)ethyl]amino]propyl]-2-methoxy-
benenesuphonamide hydrochloride[1-2].

Tamsulosin Hydrochloride having molecular formula 
C20H29ClN2O5S and molecular weight 444.97g/mol. It is freely 
soluble in DMSO (Dimethyl Sulfoxide), Methonal & NaOH but not  

soluble in water [1,2]. The Tamusolin HCL medication is available 
in combination with dutasteride or finasteride [3]. Moreover it is 
official in European Pharmacopeia [4].

Few analytical techniques, such as potentiometric titration 
HPTLC [5], RP-HPLC [6], HPLC [7], LC [8] and UV Spectrophotome-
try [9], are available, according to literature survey.

The developed method was evaluated by UV Spectrophotome-
tric method for the determination of tamsulosin hydrochloride in 
formulation drug and found to be simple, specific, stable, quick, ac-
curate, exact, trustworthy, less expensive, and time-saving (Figure 
1).
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Figure 1: Chemical structure of Tamsulosin Hydrochloride [10].

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 sample and Standard 
was provided by our College management.

Method Development

Solvent selection: Different solvents were studied at the be-
ginning of the technique development for this drug, including wa-
ter, methanol, 0.1N NaOH, 0.1N HCl, and acetonitrile. Tamsulosin 
HCl was found to be easily soluble in 0.1N NaOH after solubility 
studies were conducted to determine the best solvent for the de-
termination of the drug. Due to its better solubility and repeatable 
readings of maximum absorbance, 0.1N NaOH was utilized for all of 
the dilutions [12].

Preparation of Stock Solution (1000µg/ml): Accurately wei-
ghed about 100mg of Tamsulosin Hydrochloride and transferred to 
100ml volumetric flask. Dissolved in Diluent and make up the volu-
me to 100 ml, with 0.1 NaOH.

Standard Solution Preparation: (10µg/ml): Pipette 10ml of 
the above stock solution into a 100ml volumetric flask, adding 0.1 
N NaOH to the desired concentration. Mix thoroughly. Pipette 1ml 
of the aforementioned standard solution into a 10 ml volumetric 
flask, and then 0.1 N NaOH to the desired strength. Mix thoroughly 
(10µg/ml).

Selection of Wavelength: Using a suitable blank, the absor-
bance of the solutions containing Tamsulosin HCl was calculated 
in the visible range 200-400nm. Tamsulosin HCl solution in 0.1N 
NaOH was found to have a maximum at 279nm (Figure 2).

From the (Figure 2) Tamsulosin Hydrochloride spectra of wave-
length maxima was found for quantification were 279nm (λ max).

Figure 2: Tamsulosin Hydrochloride Maxima Estimation.
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Sample Solution Preparation: Tamsulosin HCl of the com-
mercial formulation (veltam tab) of 20 tablets was accurately wei-
ghed, and an average weight was determined. The tablets were 
ground into a fine powder, and then 100mg of Tamsulosin HCl was 
weighed, transferred, and sonicated for 30minutes with frequent 
shaking and transferred into a 100mL volumetric flask together 
with 70ml of 0.1N NaOH. NaOH was used to create volume. The 
aforementioned solution was sonicated for ten minutes. A 100mL 
volumetric flask was filled with water after pipetting 10mL of the 
aforementioned solution into it. As stated above, make a 10g/ml 
concentration solution.

Procedure [13,14]: Applying the formulas, place the standard 
solution and sample solution in the UV Visible Spectrophotometric 
equipment, measure the absorbance of Tamsulosin HCl, and deter-
mine the % Assay.

Method Validation of the proposed Analytical Method

Linearity of Test Method: The ability of an assay method to 
yield test results that are directly proportional to the drug concen-
trations in samples within a certain range is known as linearity. The 
use of single-point calibrations is justified by linearity. Regression 
line’s correlation coefficient was found to be 0.999 (Table 1).

Table 1: Results of Calibration Curve.

S. NO CONCENTRATION 
(μg/ml) ABSORBANCE

1 5 0.096

2 10 0.217

3 15 0.323

4 20 0.435

5 25 0.551

Regression coefficient (r2) 0.9994

Correlation coefficient (r) 0.9997

Precision

Repeatability (Intra-day precision): Six samples that were 
made by spiking raw Tamsulosin HCl over a less span of time that 
were used to calculate the test method’s intra-day precision. By car-
rying out the assay in accordance with the test method, the preci-

sion of the test procedure for 10mg was assessed (Table 2). 

Table 2: Provided a summary of the findings.

Sample No. Sample Absorbance % Assay

1 0.323 99.5

2 0.325 100.12

3 0.322 99.19

4 0.325 100.12

5 0.325 100.12

6 0.321 98.88

Average 0.324 99.66

% RSD 0.54 0.54

Intermediate Precision (Inter-day precision): Six samples 
that were made by spiking raw Tamsulosin HCl between days (in 
next three days). that were used to calculate the test method’s in-
tra-day precision. By carrying out the assay in accordance with the 
test method, the precision of the test procedure for 10mg was as-
sessed (Table 3).

Table 3: Inter-day precision results.

Sample No. Sample Absorbance % Assay

1 0.334 98.91

2 0.336 99.5

3 0.333 98.61

4 0.334 98.91

5 0.336 99.5

6 0.334 98.91

Average 0.335 99.06

% RSD 0.37 0.37

Accuracy

To determine the accuracy of the test method samples were 
prepared by spiking Tamsulosin HCl raw material with the equi-
valent amount of placebo at 50%, 100% and 150% of the target 
concentration. Three samples were prepared at each concentration 
level. The average % recovery of Tamsulosin HCl was found to be 
within the limits. The results were summarized in (Table 4).

Table 4: Accuracy results.

Sample No. Spike Level (in %) Amount of Tamsulo-
sin HCl added (mg)

Amount of Tamsulo-
sinHCl Found (mg) % Recovery Mean % Recovery

1 50 50 50.21 100.42

99.62 50 50 49.59 99.19

3 50 50 49.59 99.19

1 100 100 99.19 99.19

99.082 100 100 98.88 98.88

3 100 100 99.19 99.19
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1 150 150 151.56 101.04

100.692 150 150 150.94 100.63

3 150 150 150.63 100.42

Specificity and Selectivity

The analyte should have no interference from other extraneous 
components and be well resolved from them. The specificity of the 

method was evaluated regarding interference due to presence of 
any other excipients. The result is mentioned in Figure 3.

Figure 3: Linearity Plot of Tamsulosin HCl.

Limit of Detection [LOD] & Limit of Quantification [LOQ]

The limits of detection and quantitation, LOD and LOQ, were 
calculated by use of the equations LOD = 3.3σ/S and LOQ = 10σ/S, 
where σ is the standard deviation of the blank and S is the slope of 
the calibration plot.

Results and Discussion
Linearity of Test Method

(Table 1, Figure 3)

summary of the findings.

Precision

Repeatability (Intra-day precision): (Table 2)

Intermediate Precision (Inter-day precision): (Table 3)

Acceptance Criteria: The % RSD from the six sample prepara-
tions should be no more than 2.0%. The individual % Assay should 
not less than 98.0% and not more than 102.0%.

Accuracy

(Table 4)

Acceptance criteria: The mean recovery at each level should 
not be less than 98.0% and not more than 102.0%.

Specificity and Selectivity 

(Figure 4)
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Figure 4: Blank spectrum.

Limit of Detection [LOD] & Limit of Quantification [LOQ]

These two parameters are required for assay validation as per 
ICH Q2A guidelines. Limit of detection and limit of quantitation of 
calibration curve were calculated which was based on the standard 
deviation of y-intercept of regression line (SD) and the slope (S) of 
the calibration curve at levels approximating the LOD and LOQ, LOD 
= 3.3 (SD/S) and LOQ =10 (SD/S). LOD and LOQ of calibration curve 
of drug prepared in water were found to be within the limits.

Thus, the developed Spectrophotometric method was found to 
be rapid, simple, precise, accurate, and economic and can be adop-
ted for routine estimation of Tamsulosin HCl in pharmaceutical for-
mulations in quality control laboratories.

Conclusion
Tamsulosin HCl dosage estimation in pharmaceutical dosage 

forms was successfully developed and verified using an effective UV 
Visible Spectrophotometric technique. The method’s max wavelen-
gth was found to be 279 nm and was developed using 0.1N NaOH 
as the solvent. Regarding linearity, precision, accuracy, sensitivity, 
and specificity, the approach was validated. The procedure was de-
veloped in accordance with the ICH definition and guidelines. By 
examining commercial formulations, accuracy was examined, and 
it was discovered that the percentage of recovery was within ac-
ceptable bounds. It can be concluded that the procedure was very 
accurate as a result. Low percentage Relative Standard Deviation 
(RSD) values for the intraday and inter-day ranges were obtained. 
This demonstrated that the method’s precision was deemed to be 
of high quality and accurate.

Hence the method can easily and conveniently adopt for the 

estimation of Tamsulosin HCl for bulk and pharmaceutical dosage 
form.
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