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ABSTRACT 

Objective: A new simple, sensitive, precise and reproducible spectroscopic method was developed for the determination of Tadalafil in 

Pharmaceutical formulation with Dimethyl Sulfoxide. 

Methods: The UV spectrum of Tadalafil in Dimethyl sulfoxide (DMSO) showed λ max at 285.6 nm. Beer’s law is valid in the concentration range of 

10-60µg/ml. This method was validated for linearity, accuracy, precision, ruggedness and robustness. 

Results: The method was demonstrated excellent linearity over the range of 10-60µg/ml with regression equation y= 0.0337x-0.1343 and 

regression correlation R2= 0.998. Moreover, the method was found to be highly sensitive with LOD (2.44µg/ml) and LOQ (7.40µg/ml). 

Conclusion: Based on results, the proposed method can be successfully applied for assay of Tadalafil in various pharmaceutical dosage forms. 
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INTRODUCTION 

The common sexual problem in men is Erectile Dysfunction (ED). The 

meaning of ED is a difficulty in initiating or maintaining penile erection 

adequate for sexual activity. ED has a weight effect on intimate 

relationships, quality of life, and overall self-esteem for men [1-4]. 

Erectile dysfunction (ED) is treated with PDF5 inhibitors. Tadalafil is 

used to treat ED in men and it is an impotence agent. It is a selective 

inhibitor of cyclic guanosine monophosphate (cGMP)-specific 

phosphodiesterase type 5 (PDF5). Tadalafil has also been quantified 

in pharmaceutical prep rations, human serum and biological fluids 

by HPLC with UV detection. Although the UV spectrophotometric 

method is commonly used in industrial laboratories due to its 

simplicity, selectivity and sensitivity [5, 6].  

 

 

Fig. 1: Chemical structure of tadalafil 

 

Tadalafil (TD) is (6R, 12aS)-6-(1,3-benzodioxal-5-yl)-2,3,6,7,12,12a-

hexahydro-2-methylpyrazino[1’,2’:1,6] pyrido[3,4-b] indole-1,4-

dione [3]. It has molecular formula of C22H19N3O4 and molecular 

weight of 389.4 gm/ml. Tadalafil is a white powder and has a 

melting point 301 °C-302 °C. The drug substance is practically 

insoluble in water and soluble in methanol [7-9]. 

The aim of the present work was to develop a simple, rapid, accurate 

and sensitive UV spectrophotometric method for the determination 

of tadalafil in bulk and pharmaceutical formulation. 

MATERIALS AND METHODS 

Tadalafil was purchased and Dimethyl Sulfoxide was used of 

analytical grade. 

Instruments 

A UV visible double beam spectrophotometer [systronics 2201] and 

Shimadzu 1800-UV spectrophotometer with 1 cm quartz cuvettes 

were used for all absorbance measurements. All weights were taken 

on an analytical balance (Shimadzu). Sonicator (Oscar Ultrasonic 

Cleaner Microclean) was used for dissolving Tadalafil in DMSO. 

Experimental 

Preparation of standard stock solution 

The standard stock solution of Tadalafil was prepared by dissolving 

accurately weighed 10 mg in 10 ml of DMSO to obtain 1000µg/ml. It 

was further diluted to get a standard solution of 100µg/ml. 

Method development 

Aliquot from the standard solution was taken and diluted with 

DMSO to get concentration of 20µg/ml and it was scanned between 

200-400 nm, which showed the maximum absorbance at 285.6 nm.  

Procedure for determination of Assay of Tadalafil in 

Pharmaceutical formulation 

Ten Tadalafil (Tadalista) tablets (label claim 20 mg) were weighed and 

transferred into mortar triturated into fine powder by using pestle. 

Tablet powder equivalent to 10 mg of tadalafil was transferred into 10 

ml volumetric flask and 10 ml of DMSO was added to dissolve the 

powder. The solution sonicated for 10 min. After sonication, filtration 

was carried out by using Whatman filter paper. From the appropriate 

filtrate conc. of aliquots were taken and diluted to 10 ml with DMSO to 

get the final conc. of 10-60µg/ml [10, 11]. 

Procedure for plotting a calibration curve 

Aliquots of working standard solution were further diluted with 

DMSO to get the concentration of 10,20,30,40, and 50µg/ml. Finally, 

the prepared standards were measured at 285.6 nm in each case 

against a solvent Dimethyl Sulfoxide as blank. 
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Fig. 2: UV-spectra of tadalafil 

 

Linearity 

The linearity was confirmed by taking aliquots of concentration of 

10-60µg/ml and absorbance was measured. It was performed in a 

single day only. The obtained absorbance shows a good regression 

coefficient at wavelength 285.6 nm. The slope and intercept values 

were recorded. The linearity was plotted against the absorbance of 

Tadalafil vs concentration of Tadalafil. 

Accuracy 

The accuracy is parameter of an analytical method, which 

describes the closeness to the rest results obtained by that method 

to the theoretical value. The standard addition method is used to 

analyze accuracy, which is performed by using previously 

analyzed standard solutions. The percentage relative standard 

deviation and percentage recovery were analyzed by using 

standard solutions [12].  

Range 

The range is the analytical parameter of an interval between lower 

and upper concentration limit of an analyte i.e. 10-60µg/ml [12]. 

Precision 

The precision is performed as inter-day and intra-day. Intra-day 
precision was performed in one day and inter-day precision was 
performed in three days. Tadalafil was evaluated at a concentration 
30µg/ml. The percentage RSD for intra-day precision was found to 
be 0.85% and inter-day precision was found to be 0.95% [13]. 

Limit of detection (LOD) 

The limit of detection (LOD) or lower limit of detection is the lowest 
quantity of substances that can be able to distinguish from the 
absence of the substance with a stated experimental level [14]. The 
LOD was found to be 2.44µg/ml. Hence the parameter was found to 
be validated (table 1). 

LOD = 3.3 Sa/b 

Limit of quantification (LOQ) 

The limit of quantification (LOQ) is the lowest concentration of the 
substance that can be accurately measured under specified 
experimental conditions. LOQ is used to determine impurities or 
degradation products. The LOQ was found to be 7.40µg/ml. Hence 
the parameter was found to be validated (table 1) [15]. 

LOQ = 10 Sa/b

 

Table 1: Optimization parameters for method development of tadalafil 

Parameters Method values 

λ max 285.6 nm 

Beer’s law 10-60µg/ml 

Regression equation (Y =mx+c) y = 0.0337x-0.1343 

Correlation coefficient (r) 0.998 

Intercept 0.1343 

Slope 0.0337 

LOD (µg/ml) 2.44 

LOQ (µg/ml) 7.40 

 

Ruggedness 

The ruggedness is the study of the degree of reproducibility of test 

results obtained by a variety of external conditions like different 

analysts, laboratories, days and reagents. This study shown that 

there is no any influence of these conditions on test results [16]. 

Robustness 

The robustness is the small but deliberate variations in method 

parameters such as temperature and stability of analytical solution [16]. 

RESULTS AND DISCUSSION 

Linearity 

Six different concentration of Tadalafil were prepared and analyzed. 

Then wavelength was found to be 285.6 nm. The regression 

coefficient was found to be 0.998. The absorbance was found in limit 

i.e. 0-2. Hence, the analyzed was found to be validated (table 2) [17]. 

Precision 

Intra-day precision 

Intra-day precision was found within limit i.e. 30 µg/ml at 285.6 nm; 

the relative standard deviation is less than 2%. Hence the parameter 

was found to be validated (table 4) [18]. 

Inter-day precision 

Inter-day precision was performed in two days and the obtained 

results of concentration 30µg/ml at 285.6 nm shown that the 

relative standard deviation is less than 2%. Hence the parameter 

was found to be validated (table 5) [18]. 

Robustness 

The change in concentration i.e. 15µg/ml. The robustness was found 

to be within limit i.e. relative standard deviation is less than 2%. 

Hence the parameter was found to be validated (table 6) [19]. 
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Table 2: linearity of tadalafil 

S. No.  Concentration µg/ml Absorbance 

1. 10 0.215 
2. 20 0.508 
3. 30 0.874 
4. 40 1.253 
5. 50 1.545 
6. 60 1.876 

 

 

Fig. 3: Calibration curve of tadalafil 
 

Table 3: Linearity of tadalafil tablet 

S. No. Concentration (µg/ml) Absorbance 

1 10 0.195 
2 20 0.369 
3 30 0.982 
4 40  0.898 
5 50 1.112 
6 60 1.355 

 

 

Fig. 4: linearity curve of tadalafil tablet 
 

Table 4: Intraday precision 

S. No. Concentration (µg/ml) Absorbance 

1 30 0.874 
2 30 0.875 
3 30 0.873 
4 30 0.874 
5 30 0.877 
6 30 0.875 
SD  0.001366 
%RSD  0.156204% 

 

Table 5: Inter-day precision 

S. No. Concentration (µg/ml) Absorbance Day 1 Absorbance Day 2 

1 30 0.874 0.875 
2 30 0.875 0.874 
3 30 0.873 0.877 
4 30 0.874 0.874 
5 30 0.877 0.875 
6 30 0.875 0.874 
SD  0.001366 0.00116 
% RSD  0.156204% 0.1336% 
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Table 6: Robustness 

Wavelength 285.6 nm 285.6 nm 

Concentration (µg/ml) 15(µg/ml) 15(µg/ml) 

Absorbance 0.352 0.351 

 0.351 0.353 

 0.353 0.352 

 0.354 0.354 

9   

 0.352 0.356 

 0.351 0.354 

SD 0.001169 

 

0.001751 

 

% RSD 0.331738% 0.49562% 

 

Table 7: Ruggedness 

S. No. Concentration(µg/ml) Absorbance 

analyst1 

Absorbance 

analyst2 

1 30 0.508 0.506 

2 30 0.509 0.509 

3 30 0.510 0.507 

4 30 0.507 0.508 

5 30 0.508 0.506 

6 30 0.509 0.510 

SD  0.001049 o. oo1633 

%RSD  0.206255% 0.321666% 
 

Ruggedness 

The change in analyst at concentration 30 µg/ml the obtained 

results shown that does not affected by it (table 7) [19]. 

CONCLUSION 

The method was validated for the quantitative determination of 

Tadalafil tablets. The present method was simple, accurate, precise, 

rugged and reproducible and gives an acceptable recovery of the 

analyte, which can be directly easily applied to the analysis of the 

pharmaceutical formulation of Tadalafil [20-22]. 
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