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ABSTRACT: Rilpivirine was measured using a precision spectrofluorimetric technique at 363 nm λex and 389 nm λem. 
The method exhibits linearity within the 2-10 ng/ml. range, with a R2 of 0.9992. Validated according to ICH criteria, it 
exhibits strong linearity, precision, accuracy, detection and quantification limits, making it appropriate for routine 
quality monitoring of bulk medications and pharmaceutical formulations.  
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I. INTRODUCTION 

 

Absorption of UV/Visible radiation causes transition of electrons from singlet ground state to singlet excited state. As 
this state is not stable, it emits the energy in the form of uv/visible radiation and returns to singlet ground state. This 
study or measurement of this emitted radiation (when electrons undergo transition from singlet excited state to singlet 
ground state) is the principle in Flourimetry. Fluorescence is an emission phenomenon where an energy transition from 
a higher to a lower state is accompanied by radiation. Only molecules in their excited forms are able to emit 
fluorescence; thus, they have to be brought into a state of higher energy prior to the emission phenomenon. Rilpivirrine 
is also known as pentyl 4-{[4-({4-[(E)-2-cyanovinyl]-2,6-dimethylphenyl} amino) pyrimidin-2-yl] amino} benzonitrile 
(Figure 1). It is a non-competitive NNRTI that binds to reverse transcriptase.  Binding results in the blockage of RNA 
and DNA- dependent DNA polymerase activities, like HIV-1 replication. 
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Figure 1. Structure of Rilpivirine 

 

An extensive literature review on Rilpivirine revealed numerous analytical methods for its quantification, either as a 

single agent or in combination with other drugs. Reported methods include ultraviolet (UV) spectrophotometric 

techniques using various solvents¹³-¹⁶, high-performance liquid chromatography (HPLC) methods employing different 

combinations of stationary and mobile phases¹⁷–²⁶, bioanalytical techniques using HPLC²⁷, ²⁸ LC-MS/MS methods²⁹ and 
bioequivalence studies³⁰.Although numerous instrumental techniques were available till date, to the best of our 

knowledge, no spectrofluorimetric method has been reported for Rilpivirine using any fluorophore or fluorescent 

tagging agent. Spectrofluorimetry has gained prominence in drug analysis due to its high specificity and sensitivity. 

Unlike spectrophotometry, spectrofluorimetry enables analysis at both excitation and emission wavelengths¹⁰ , ³¹ 

Considering these advantages, a simple, extraction-free, and sensitive spectrofluorimetric method was developed for 

the quantification of Rilpivirine using ethyl acetoacetate and sulfuric acid. The method was validated in accordance 

with International Conference on Harmonisation (ICH) guidelines¹², ³² and was successfully applied to the analysis of 

Rilpivirine in a marketed dosage form.    
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II. METHODOLOGY 

 

2.1 Determination of λmax: DMSO was selected as solvent along with phosphate buffer for dissolving Rilpivirine. In 
order to prepare standard solution 10 mg of Rilpivirine were accurately weighed and transformed into 10 mL 
volumetric flask. And diluted upto mark with the DMSO and phosphate buffer to obtain 1000 µg/mL concentration of 
Rilpivirine. 1 mL of the above stock solution was diluted to 100 mL with water(10 µg/mL).  The above solution was 
scanned between 200 nm to 400 nm in 1 cm cell against blank in UV-Visible Spectrophotometer. 
 

2.2. Method Optimization 

2.2.1. Preparation of stock solution: To create a standard stock solution of concentration 1000 
microgrammes/millilitre (1000 µg/millilitre), 10 milligrams of Rilpivirine were carefully weighed and then dissolved in 
DMSO and Phosphate buffer (3:6). To get a final volume, 1 millilitre of this standard stock solution was taken and 
diluted with water. 
 

2.3. Calibration curve of Rilpivirine: Test samples of rilpivirine standard stock solution (2-10 µg/mL) were placed 
into volumetric flasks with a capacity of 10 mL. Each flask received 1 millilitre of standard stock solution, and the 
volumes were adjusted to the mark with distilled water. The absorbance of the solutions was then measured using a 
spectrofluorimeter, specifically between 300 and 770 nanometres. 
 

2.4. Analytical method validation 

2.4.1. Linearity studies: Stock solution containing 10 microgrammes per millilitre was accurately shifted to 10 mL 
volumetric flasks, yielding concentration ranges from 2 – 10 microgram/milliliter. Volumetric flasks contain standard 
stock solutions which are made up to the mark with water. Next, these solutions were scanned in the 300-770 
nanometre spectral region, and intensities scanned at (λem) 389 nanometres and an (λex) 363 nm. 
 

2.4.2. Precision: Fluorometric techniques for Rilpivirine were tested for precision at concentrations of 5, 15, and 25 
µg/mL. Measurements were done 3 times on the same and different days. The data were presented as relative standard 
deviation (% RSD). 
 

2.4.3. Accuracy: The standard addition method was used to assess accuracy, which involved spiking 25 mg of 
Rilpivirine with standard solutions at 80%, 100%, and 120%. Quantification was carried out by measuring intensities at 
an emission wavelength of 457 nm, with three preparations for each concentration level. 
 

2.4.4. Detection limit and Quantification limit: The Limit of Detection and Limit of Quantification of rilpivirine 
were calculated using the signal to noise ratio (S/N), with values of LOD and LOQ are 3.3 and 10, respectively. 
 

                                              LOD = 3.3 σ / S 

                                              LOQ = 10 σ / S 

 

2.4.5. Evaluation of commercially available formulations (Assay) 
Take avg. wt of 5 rilpivirine 25 mg tablet dosage forms,Tablets are broken into fine powder using a mortar and 
pestle,5mg of powder dosage form is weighed, 5 mg of powered tablet is placed in 25 milliliter of vol.flask, Powder is 
dissolved with MeOH, Solution is filtered using Whatmann filter paper, 1 mL of the filtrate is taken, 1 ml is diluted to 
10mL final volume. 
 

III. RESULTS AND DISCUSSION 

 

3.1. Drug authentication studies 

Drug authentication is done by determination of Melting Point and λmax by UV-Visible spectroscopy and comparing 
them with their reference values. 
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3.1.1. Determination of melting point:  
 

Table 1: Determination of Melting Point 
 

DRUG RILPIVIRINE 

Values Reported Value Measured Value 

Melting point 248-249 °C 248°C 

 

3.1.2. Determination of absorption maxima: λmax for Rilpivirine was found to be 306 nm which is in acceptance with 
the reference value. 
 

 
                                 

Figure.2 UV Spectra of Rilpivirine 

 

3.1.3. Simple Method Development 
The fluorescence intensity for Rilpivirine at the excitation wavelength 363 nm and emission wavelength 389 nm. 
 

 
                     

Figure.3 Excitation and Emission wavelength  
(363 nm and 389 nm) 

 

3.2. Method validation 

3.2.1. Linearity: The drug shown linearity between 2-10 ng/mL for Rilpivirine at an excitation wavelength of 363 nm 
and emission wavelength of 389 nm. The correlation coefficient was found to be 0.9992. 

EXCITATION 

EMISSION 
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Figure 4. Linearity graph of rilpivirine 

 

 
 

Figure 5. Calibration plot rilpivirine 

 

3.2.2. Precision: The method's repeatability (Intra-day precision) was determined using an Intra-day (n=3) analysis of 
three separate Rilpivirine standard solutions at various strengths of 2, 6, and 10 ng/mL. For Rilpivirine, the % RSD of 
repeatability was less than 2. The inter-day (n=3) analysis of 3 Rilpivirine typical solutions at various concentrations of 
2, 6, and 10 ng/mL indicated intermediate precision. For Rilpivirine, % RSD for Inter-day and Intra-day analysis was 
less than 2. This statistical data indicated high precision.  
 

Table 2: Precision Data of Rilpivirine 

 

 

Conc 

(ng/mL) 

Intra Day                               Inter Day 

Conc (ng/mL) 
(AM±SD) (n=3) 

%RSD Conc (ng/mL) 
(AM±SD) (n=3) 

%RSD 

2 3.246 ± 0.057 1.76 3.185 ± 0.056 1.75 

6 9.494 ± 0.166 1.75 9.729 ± 0.102 1.05 

10 15.39 ± 0.213 1.38 15.44 ± 0.276 1.78 

 

3.2.3. Accuracy: Accuracy of the method was determined by recovery experiments. To the sample solution containing 
1000 μg/mL of rilpivirine the reference standards of the drug were added at the level of 80 %, 100 % and 120 % of test 
concentration. The recovery studies were carried out for three times by standard addition method. The percentage 
recovery and percentage relative standard deviation of the recovery for rilpivirine were calculated. 

y = 1,4827x + 0,4739

R² = 0,9992
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Table 1.5: Accuracy Data of Rilpivirine 

 

% 
recevery 

level 

Conc. Of 
sample 
ng/mL 

Conc of 
Std 

(ng/mL) 

Total conc 
(ng/mL) 

Amt. recovered 
(ng/mL) 

AM+/_S.D (n=3) 

Recovery % P%RSD 

80% 1 0.8 1.8 4.47+/-0.01 99.3 0.223 

100% 1 1 1 5.08+/-0.015 101.6 0.302 

120% 1 1.2 1.2 7.54 +/- 0.036 100.5 0.478 

 

3.2.5. Limit of detection (LOD) and limit of quantification (LOQ) 
 

Table 1.6: Data of LOD and LOQ for Rilpivirine 

 

S.NO DRUG LOD 

(ng/mL) 
LOQ 

(ng/mL) 
1 Rilpivirine 0.325 0.987 

  
 

3.2.6.     Assay 

 

Table 1.7: Analysis of Commercial Tablets (Assay) 
 

Drug Name Brand Name Label Claim 
(mg) 

Amount found ± SD 
(n=3) (mg) 

Assay      
% 

% RSD 

Rilpivirine EDURANT® 25 24.9 ± 0.655 99.6 2.3747 

 

IV. CONCLUSION 

 

A spectrofluorometric method for quantifying Rilpivirine has been devised, employing DMSO, phosphoric acid buffer, 
and distilled water. The approach produces a significant fluorescence intensity at an emission wavelength of 389 nm 
and an excitation wavelength 363 nm. The linear response range is 2-10 nanogrammes per millilitre. The regression 
equation is Y=1.4827x+0.4739, and the correlation coefficient (R²) is 0.9992. The technique has been validated in 
accordance with ICH requirements, demonstrating crucial characteristics such as linearity, precision, accuracy, and a 
low limit of detection and quantification.  
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