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ABSTRACT 

The present research work discusses the simple, specific and economical UV Spectrophotometric 

method has been developed using acetonitrile-water (80:20v/v) as a diluent to estimate elagolix sodium 

content in bulk and pharmaceutical dosage formulation. Spectrophotometric method has been developed 

for the estimation of elagolix sodium in Tablet dosage form. The maximum wavelength λmax was found 

to be 274.5 nm. A recovery percentage of elagolix sodium in tablet formulation was observed in the 

range of (98.85-100.72%). Beers law was obeyed in the concentration range of 12-48 μg/ml. Calibration 

curves shows a linear relationship between the absorbance and concentration. The line equation y = 

24.851x - 0.0232 with (R2 = 0.9979). The LOD and LOQ are 0.00133 μg/ml and 0.00403 μg/ml 

respectively. Validation was performed Linearity, specificity, accuracy, precision, LOD and LOQ. The 

sample solution was stable up to 48 hours. 
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1.  INTRODUCTION 

 

Elagolix is an oral nonpeptide gonadotropin-releasing hormone (GnRH) antagonist 

recently approved for the management of moderate to severe pain associated with endometriosis 

[1]. Endometriosis is an estrogen-dependent inflammatory disease that makes severe pelvic 

pain, mainly dysmenorrhea, nonmenstrual pelvic pain, and dyspareunia. Symptoms include 

peripheral and central sensitization. Endometriosis-related pain medications are limited. The 

US FDA recently approved the oral, nonpeptide (GnRH) antagonist elagolix for endometriosis 

treatment. Elagolix dose-dependently suppresses estrogen, from partial to virtually full 

suppression [2]. It's also being studied to see if it can help with excessive menstrual bleeding 

caused by uterine fibroids [3].  

Elagolix pharmacokinetic (PK) and pharmacodynamic (PD) studies have revealed dose-

dependent suppression of luteinizing hormone (LH), follicle-stimulating hormone (FSH), and 

estradiol (E2), and progesterone (P), as well as ovulation suppression [4–7]. Its mechanism of 

action is based on the foreclosure of the pituitary's binding site for endogenous GnRH; this 

chemical bond causes an immediate but reversible drop in luteinizing hormone (LH) and 

follicle-stimulating hormone (FSH); this mechanism then reduces the production of ovarian 

estrogens and progesterone, which, as stated earlier, play an important pathogenetic role in the 

growth of uterine myomas [8]. In a phase1 study, at a dose of 200 mg twice daily, elagolix led 

to nearly full suppression of E2 to levels observed during menses (less than 20 pg/mL) in most 

women [4]. From previous clinical pharmacology studies in healthy premenopausal women, 

elagolix is rapidly absorbed from the gastrointestinal tract with time to maximum plasma 

concentration (Tmax) values of approximately 1 hour. Elagolix is cleared with an apparent 

terminal phase elimination half-life (t1/2) of approximately 4–6 hours with proportional 

pharmacokinetic exposure through single doses of 400 mg. Less than 3% is excreted unchanged 

in urine [9].  

 

 
 

Figure 1. Chemical structure of elagolix sodium [11] 
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The outcomes of the recently finished phase 3 studies of elagolix for the treatment of 

moderate to severe endometriosis pain provide insight into how elagolix medication might be 

implemented into the endometriosis treatment landscape. In addition, the elagolix product label 

states that its efficacy may be reduced in women taking estrogen-containing contraceptives. 

Combination oral contraceptives (COCs) and progestin-only (mini-pill) contraceptives are two 

effective means of hormonal contraception and are options for women treated with elagolix 

[10].  

Elagolix sodium (Figure 1) has a molecular formula of C32H29F5N3NaO5 and a molecular 

weight of 653.6 g/mol. Elagolix sodium is a non-peptide, amorphous solid orally bioavailable 

small molecule, that is freely soluble in water. Elagolix at 150 or 200 mg dose, is highly soluble 

throughout the physiological pH range and exhibits high aqueous solubility (approximately 1 

mg/mL) as per the biopharmaceutics classification system (BCS) [12] 

 

 

2.  EXPERIMENTAL SECTION 

2. 1. Materials and Methods 

All the required chemicals and solvents were purchased from Lobachemi, Spectrochem, 

Sigma-Aldrich, and Merck. Elagolix sodium API was obtained as a generous gift sample from 

Lupin Pharmaceuticals, Ankleshwar, India. Elagolix tablet was purchased from the local 

market. 0.45 µm Millipore membrane filter and syringe filter were purchased from Rankem. 

The pharmaceutical dosage form used in the study was the elagolix sodium tablets containing 

200 mg of elagolix. UV-Visible double beam spectrophotometer with matched quartz cells (1 

cm), Model: PharmaSpec1700, Make Shimadzu, Kyoto, Japan. 

 

2. 2. Preparation of Standard solution 

An elagolix sodium standard stock solution containing 100 μg/ml was prepared in a 100 

ml volumetric flask by dissolving 10 mg of elagolix sodium and then diluted to volume with 

acetonitrile and water (80:20) as diluents. Further 3 ml of this stock solution in 10ml volumetric 

flask and make up to mark with diluents. (Final concentration of the standard solution is 30 

μg/ml) 

 

2. 3 Preparation of Test solution  

Elagolix sodium tablets were weighed and the average weight of the tablets was 

determined. One tablet was weighed and transferred into a 500 ml volumetric flask from these. 

About 50 ml of diluent was added and sonicated for a minimum of 30 minutes with intermittent 

shaking. The content was brought back to room temperature and the volume was made up to 

the mark with the diluent. The sample was filtered through a 0.45 μm nylon syringe filter. The 

concentration obtained was 400 μg/ml of elagolix sodium. 

Then take 7.5 mL of filtrate stock solution pipetted out into a 100 mL volumetric flask 

and diluted to mark with diluent. The concentration obtained was 30 μg/ml of elagolix sodium. 

 

2. 4. Diluent Preparation & Wavelength Selection 

Acetonitrile-Water (80:20v/v) is used as a diluent. Scan standard solution in UV 

spectrophotometer between 200 nm to 400 nm on spectrum mode, using diluents as a blank.  
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Figure 2. UV spectrum of a diluent (Blank) solution 

 

 
 

Figure 3. UV spectrum of elagolix in standard solution 
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Figure 4. UV spectrum of elagolix in the sample solution. 

 

 

 

The spectrums are shown in figures 2 to 4 which represent the spectrums of blank, 

standard, and test preparation respectively. Elagolix shows λmax at 274.5 nm. The proposed 

analytical method is simple, accurate, and reproducible. 

 

2. 5. Development and Optimization of the Spectrophotometric Method 

Proper wavelength selection of the methods depends upon the nature of the sample and 

its solubility. To develop a rugged and suitable spectrophotometric method for the quantitative 

determination of elagolix sodium, the analytical condition was selected after testing the 

different parameters such as diluents, buffer, buffer concentration, and other chromatographic 

conditions. 

Our preliminary trials used different compositions of diluents consisting of water with 

acetonitrile and methanol. Using diluent Acetonitrile and Water (80:20), the best result was 

obtained and degassed using an ultrasonic bath (PCI analytics). 

 

 

3.  METHOD VALIDATION 

 

Method validation is the process of establishing that the method's performance parameters 

fulfill the requirements for the specific applications through documented evidence. Validation 

is required for all analytical procedures that are used to analyze any sample. All test techniques 
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should be thoroughly validated and documented in their applicability under actual conditions 

of use. In this experiment, we have focused on various parameters i.e. specificity, Linearity, 

LOD & LOQ, precision, accuracy, solution stability study, robustness, and system suitability.  

 

 

4.  RESULTS AND DISCUSSION 

4. 1. Specificity 

Specificity refers to the ability of the analytical method to differentiate and quantify 

the analyte in complex mixtures. The specificity is the method for the determination of the 

interference of the placebo with the analyte. There was no interference observed (Table 1). 

 

Table 1. Evaluation data of specificity study 

 

Replicate Absorbance 

1 0.801 

2 0.803 

Mean test absorbance 0.802 

Mean standard absorbance 0.799 

% Assay 100.40 

 

 

4. 2. Linearity 

 

 
 

Figure 5. Linearity curve for elagolix  
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Figure 6. Overlay spectrum of Linearity study 

 

 

The linearity of a method is a measure of how well a calibration plot of response 

vs. concentration approximates a straight line. Linearity can be assessed by performing 

single measurements at several analyte concentrations. The data is then processed using 

linear least-squares regression. The resulting plot slope, intercept, and correlation 

coefficient provides the desired information on linearity [13]. Seven-point calibration 

curves were obtained in a concentration range from 12-48μg/ml for elagolix sodium. The 

response of the drug was found to be linear in the investigation concentration range and the 

linear regression equation was y = 24.851x - 0.0232 with a correlation coefficient of 0.9979. 

(Figure 5) The overlay spectrum of the linearity curve is shown in (Figure 6) and 

evaluation data of linearity study discuss in (Table 2) 

 

Table 2. Evaluation data of linearity study. 
 

Concentration 

Level % 
Final concentration (mg/ml) Mean absorbance 

40 0.012 0.257 

60 0.018 0.437 

80 0.024 0.568 

100 0.03 0.745 
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120 0.036 0.880 

140 0.042 1.006 

160 0.048 1.166 

 

Correlation coefficient 0.9979 

Slope 24.851 

Intercept 0.0232 

 

 

4. 3. LOD and LOQ 

LOQ is determined by the analysis of samples with the known concentration of analyte 

and by establishing that minimum level at which the analyte can reliably detect, but not 

necessarily quantitated as a precise value, under the stated experimental conditions [14]. The 

limit of quantitation is the least concentration of drug in a sample which is estimated with 

appropriate precision and accuracy under the affirmed experimental conditions. 

The limit of detection (LOD) and limit of quantification (LOQ) were evaluated by serial 

dilutions of the elagolix sodium stock solution to obtain a signal-to-noise ratio of 3:1 for LOD 

and 10:1 for LOQ shown in (Table 3). The limit of detection (LOD) and Limit of quantitation 

(LOQ) for the assay was calculated using the following formula: 

 

𝐿𝑂𝐷 =  3.3 × ( 
standard deviation of y intercept of the regression line

Average slope of the calibration curve
) 

 

𝐿𝑂𝑄 = 10 × ( 
standard deviation of y intercept of the regression line

Average slope of the calibration curve
) 

 

Table 3. Evaluation data of LOD and LOQ study 

 

 Intercept Slop 

Linearity 1 0.0091 24.753 

Linearity 2 0.0232 24.851 

Linearity 3 0.0036 25.610 

Average 0.012 25.071 

Standard deviation 0.010 0.469 

 

LOD 0.00133  

LOQ 0.00403  
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4. 4. Precision 

The precision of an analytical procedure represents the nearness of agreement between a 

series of measurements got from multiple sampling of the same homogenous sample under 

similar analytical conditions and it is divided into 3 categories. Repeatability, Intermediate 

precision, and Reproducibility. 

The result of the studies is shown in (Table 4). The developed method was precise as the 

%RSD values for the repeatability and intermediate precision studies were < 1.193% and < 

1.061%, respectively, which confirms that the method was precise. 

 

Table 4. Evaluation data of precision study. 
 

Set Intraday (n = 6) Interday (n = 6) 

1 100.27 99.06 

2 100.61 101.63 

3 99.87 99.44 

4 98.27 100.25 

5 100.44 101.46 

6 101.96 100.98 

Mean 100.24 100.47 

Standard deviation 1.196 1.067 

% RSD 1.193 1.061 

 

 

4. 5. Accuracy 

 

Table 5. Evaluation data of accuracy study 

 

Level (%) 
Amount added 

concentration a(mg/ml) 

Amount found 

concentration a (mg/ml) 

% 

Recovery 
% RSD 

50 0.373 0.01500 98.85 0.719 

100 0.760 0.03010 100.52 1.279 

150 1.128 0.04454 100.72 0.494 

a Each value corresponds to the mean of three determinations 
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The spectrophotometer absorbance responses for accuracy determination are depicted in 

(Table 5). The result showed that the best recoveries (98.85-100.72 %) of the spiked drug were 

obtained at each added concentration, indicating that the method was accurate. The overlay 

spectrum of accuracy is shown in (Figure 7). 

 

 
Figure 7. Overlay Spectrum of Accuracy study  

 

 

4. 6. Solution stability study 

Table 6, shows the results obtain in the solution stability study at different time intervals 

for test preparation. It was concluded that the test preparation solution was found stable up to 

48 h at 2-5 °C and ambient temperature, as during this time the result was not decreased below 

the minimum percentage. 

 

Table 6. Evaluation data of solution stability study. 

 

Intervals 

% Assay for test 

preparation solution stored 

at 2-5 °C 

% Assay for test preparation 

solution stored at ambient 

temperature 

Initial 100.24 100.24 

12 h 100.11 99.29 
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24 h 99.00 98.52 

36 h 99.22 99.56 

48 h 98.67 100.08 

 

 

4. 7. Robustness 

Robustness is defined by the measure of the capability of an analytical method to stay 

unchanged by small deliberate changes in method parameters. The result of the robustness 

study of the developed assay method was established in (Table 7). The result showed that 

during all variance conditions, the assay value of the test preparation solution was not affected 

and it was by that of the actual. System suitability parameters were also found satisfactory; 

hence the analytical method would be concluded as robust. 

 

Table 7. Evaluation data of robustness study. 

 

Robust conditions % Assay 

λ max 274 nm 100.03 

λ max 275 nm 100.05 

Acetonitrile-Water (75:25) 100.55 

Acetonitrile-Water (85:15) 99.97 

 

 

4. 8. System suitability 

System suitability testing was originally believed by the industry of pharmaceuticals to 

decide whether a chromatographic system is being routinely utilized day today in 

pharmaceutical laboratories where the quality of results is most important which is suitable for 

a definite analysis. A system suitability test of the spectrophotometric system was performed 

before each validation run. Five replicate readings of standard preparation were taken and % 

RSD of standard reading was taken for the  same. Acceptance criteria for system suitability, % 

RSD of standard reading, not more than 2.0%, were full fill during all validation parameters. 

(Table 8) 

 

Table 8. Evaluation data of system suitability. 

 

Replicate Wavelength Absorbance 

Standard-1 274.5 0.797 

Standard-2 274.5 0.806 



World Scientific News 173 (2022) 1-13 

 

 

-12- 

Standard-3 274.5 0.797 

Standard-4 274.5 0.797 

Standard-5 274.5 0.800 

 

Average 0.799 

Standard deviation 0.004 

%RSD 0.489 

 

 

5.  CONCLUSION 

 

The acquired UV-Vis spectrophotometric method was found to be simple, precise, 

accurate, and validated as per ICH guidelines and rapid for the estimation of elagolix in bulk as 

well as in its dosage form. Sample recoveries in all formulations were in good agreement with 

their respective label claims without the interference of excipients and additives. This method 

can be easily and conveniently adopted for routine analysis of elagolix in quality control 

laboratories and the method can also be extended for the routine assay of elagolix in 

formulations. 
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