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INTRODUCTION 

Macitentan (MACI) is used to treat pulmonary arterial hypertension (PAH) in the long term. It also reduces morbidity 

in patients with PAH, which can be idiopathic or heritable, as well as related to connective tissue disease or congenital 

heart disease. When used alone or in combination with phosphodiesterase-5 inhibitors, the medication is effective. 

 

Tadalafil (TADA) is approved for the treatment of idiopathic ("primary") pulmonary arterial hypertension (PAH), as 

well as PAH caused by connective tissue disease, congenital heart disease, or anorexigen usage, in individuals who 

have not responded to conventional therapy. 
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ABSTRACT 

The primary goal of this suggested RP-HPLC approach was to develop and validate analytical procedures for the 

simultaneous quantitative and qualitative determination of Tadalafil and Macitentan in synthetic mixtures. The 

HPLC procedure was carried out on a C18 column (particle size 250 mm x 4.6 mm, 5 m). The chromatographic 

separation was accomplished in gradiant mode with a 92:08% v/v, methanol, and water mobile phase. The flow 

rate was held constant at 1 ml/min, and the wavelength chosen for estimation was 249nm. The suggested analytical 

method had a retention time of 3.625 min for Tadalafil and 4.675 min for Macitentan. The linearity range for 

Tadalafil was 2–12 g/mL. The percentage recoveries for Tadalafil and Macitentan were 100.03% and 100.35%, 

respectively.To summarize, the proposed endeavor might be used successfully for routine quality control analysis 

of both medications.  
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Tadalafil (TADA), chemically (6R-trans) -6-(1,3-benzodioxol-5-yl)-2,3,6,7,12,12ahexahydro-2-methyl-pyrazino 

(1’,2’:1,6.) pyrido (3,4-b) indole 1,4-dione belongs to the phospho di esterase-5 inhibitor class of drugs. 

 

While Macitentan (MACI), N- [5- (4-Bromophenyl)-6- [2- [(5-bromo-2 pyrimidinyl) oxy] ethoxy] pyrimidinyl-4- 

pyrimidinyl]-N′propyl-sulfamide is a medication that belongs to the endothelin-receptor antagonist class.
[1]

  

 

A review of the literature revealed that spectrophotometric (2-5), chromatographic techniques including bio analytical 

methods (6-21) were available individually to estimate these drugs, but no single analytical method that included 

spectrophotometry and chromatographic methods for the simultaneous estimation of TADA and MACI has been 

reported. 

 

As a result, the goal was to create and validate a chromatographic method in accordance with the ICH guidelines.
[22]

 

The suggested study provides a dependable and sensitive RP-HPLC method for measuring TADA and MACI in 

synthetic mixture form. The proposed method was validated for accuracy, precision, robustness, and sensitivity. 

 

EXPERIMENTAL 

Materials and Instruments 

TADA and MAC reference standards provided by Sun Pharma (Vadodara, Gujarat, India). Methanol, triple distilled 

water, sodium hydroxide, and hydrochloric acid were all obtained from Finar chemicals Pvt Ltd in Ahmedabad, India. 

It was of HPLC quality. The Quaternary gradient LC 2030 plus HPLC apparatus was made by Shimadzu Corporation 

in Japan. All of the information was recorded using lab-solution software. The weighing balance belonged to Sartorius. 

 

Chromatographic condition 

The following chromatographic conditions were used to estimate pharmaceuticals. The column is at the center of 

separation in HPLC. The Shimpack solar C18 column was employed, with dimensions of 250 mm x 4.6 mm and 

particle size of 5 µm. The temperature of the column oven was set to 25 °C. Several attempts for mobile phase selection 

were conducted before settling on Methanol: Water (92:08% v/v) to provide the optimum chromatographic parameters 

such as resolution, tailing factor, theoretical plates, and asymmetric factor. The flow rate and isobestic wavelength were 

both set to 1 ml/min and 249 nm. 

 

Preparation of Mobile Phase: The mobile phase was made by combining methanol and water in a 92:08% v/v ratio. 

The prepared mobile phase was degassed and filtered using a nylon membrane filter with a 0.45 µm diameter. 

 

Preparation of Solutions: 10 mg of MACI and TADA were precisely weighed and then added to a 10 ml volumetric 

flask. The drugs were dissolved in mobile phase to make a solution with a concentration of 100 µg/ml (stock solution).  

 

METHOD VALIDATION 

The proposed method was validated with several experimental parameters such as linearity, precision, accuracy, 

specificity, LOQ and LOD, and robustness.
[22] 

 

Linearity: MACI and TADA solutions were produced in 10 ml volumetric flasks at concentrations ranging from 2 to 

12 µg/ml. Aliquots of 0.2, 0.4, 0.6, 0.8, 1.0, and 1.2 ml were transferred to a 10 ml volumetric flask and diluted with 

mobile phase to the mark.  
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Triplicate analysis were performed on the samples. Figure 1 depicts the overlay chromatogram of linearity. The 

relationship between concentrations and peak areas was illustrated using calibration curves for TADA and MACI, 

respectively. The correlation coefficients and regression line equations were computed. 

 

System Sutability (Repeatability): To attain repeatability, a solution containing both medications at a concentration of 

6 µg/ml was injected six times onto the HPLC system. Each time, the area under the curve and tailing factor were 

recorded and used to determine the relative standard deviation. 

 

Accuracy: This parameter was calculated using the standard addition approach. TADA and MACI (2, 4 and 6 µg/ml) 

were spiked at three different doses (50,100, and 150%) in a sample solution of 4 µg/ml of both medications for 

recovery analysis. The mean recovery, as well as the SD and RSD, were computed. 

 

Precision: (Reproducibility):Interday and intraday studies were carried out in order to express within-laboratory 

variances on different days of analysis. The precision of the proposed investigation was assessed at MACI and TADA 

concentrations ranging from 2 to 12 µg/ml. All samples were collected in duplicate. 

 

Limit of detection and Limit of quantification 

The LOD and LOQ of the drugs were calculated using following equations as per ICH guideline. 

LOD = 3.3 X N/S and  

LOQ = 10 X N/S. 

Where, N is the standard deviation of the peak areas of the drug and S is the slope of the corresponding calibration 

curve. 

 

Robustness: It was designed by deliberately adjusting key parameters such as mobile phase ratio, wavelength, flow 

rate, and % RSD. 

Specificity: The specificity of an analytical method shows that the analytical method can measure the analyte of 

interest accurately and precisely without interference from blank and placebo. A specificity research was carried out to 

demonstrate that the presence of excipients had no effect on the procedure. 

 

RESULTS AND DISCUSSION 

Linearity: Peak area and concentrations of TADA and MACI in the range of 2 to 12 µg/ml were found to have a linear 

relationship. The calibration curve revealed that the correlation coefficient for TADA was 0.9966 and 0.9975 for 

MACI. (Figure:1) 
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Figure 1: Chromatogram of TADA and MACI: (TADA: RT: 3.625 min. and MACI: RT: 4.675 min.) 
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System suitability: The relative standard deviation of the resulting area under curve was calculated and found to be 

0.12% for TADA and 0.06% for MACI, respectively. All of the results were within an acceptable range, less than 2%, 

indicating that the approach was reproducible. 

 

Accuracy: The recovery experiment was carried out by standard addition method. Values of % mean recovery of 

TADA and MACI was found to be 99 – 101 %. 

Precision: The intra-day and inter-day precision % RSD was obtained between 0.02 – 1.0 for both the drugs. 

 

Limit of detection and Limit of quantification: The limits of detection for TADA and MACI were 0.018 µg/ml and 

0.0194 µg/ml, respectively, while the limits of quantification were 0.055 µg/ml and 0.058 µg/ml, respectively. All data 

was calculated using a formula. 

 

Specificity: Specificity was determined by injecting blank and combined standard solution. HPLC chromatograms 

were compared to check the interference.  

 

Robustness: On deliberate, minor changes of chromatographic parameters include wavelength, mobile phase and flow 

rate. % RSD was between 0.05 to 0.91 for both the drugs. 

Assay: The prepared solutions from synthetic mixture were injected into the HPLC apparatus. The result was within an 

acceptable range. There was no evidence of excipient interference with peaks of interest. The proposed approach would 

be used to conduct quantitative and qualitative analyses of the medications mentioned. 

 

Summary of validation parameters has been mentioned in Table 1. 

 

Table I: Summary of validation parameters. 

Parameter 
Observation 

TADA MAC 

Linearity (Range: 2-10 µg/ml) R² = 0.9966 R² = 0.9975 

Accuracy (% Recovery) 99 – 101 % 99 – 101 % 

Precision (% RSD) (n=3) 0.02 – 1.0 0.02 – 1.0 

System Suitability (% RSD) (n=6) 0.05 – 0.14 0.05 – 0.14 

LOD (µg/ml) 0.018 0.019 

LOQ (µg/ml) 0.055 µg/ml 0.058 µg/ml 

Robustness Robust Robust 

Assay 100.09 % 98.92 % 

Specificity No Interaction of diluent was observed 

 

CONCLUSION 

The LC-MS/MS method available for identification of Macitentan in biological fluids is highly superior and sensitive. 

It is also applied to determine metabolites produced in human body during clinical trials study which is mandatory 

requirement for drug molecule registration with FDA.
[9]

 Here, the drugs TADA and MACI were estimated by RP LC 

method quantitatively and qualitatively. The developed method was validated and found accurate, precise, sensitive and 

robust. The method also useful in determination of degradation pattern and bioanalytical study of proposed drugs. 
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