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Abstract— The present work is to develop a simple, efficient, 

and reproducible UV spectrophotometeric method for the 

estimation of some hepatitis-C drugs Boceprevir and 

Simeprevir in bulk and in tablet dosage form. The developed 

method is based on measurement of absorption at a 

wavelength maximum (λmax) of 235 nm for Boceprevir and 

225 nm for Simeprevir using methanol as solvent. Linearity 

was observed in the concentration range 2-12 μg/ml for both 

the drugs. The results of analysis have been validated 

statistically for linearity, precision, accuracy, LOD and LOQ 

as per ICH guidelines. The % assay for the pure sample was 

found to be 100.33% for Boceprevir and 100.50% for 

Simeprevir. Recovery studies for the method was found to be 

101.02%, 101.35% and 100.18% for Boceprevir and 

102.03%, 101.45% and 101.18% for Simeprevir. The 

developed method was found to be accurate, precise, 

selective and rapid for spectrophotometeric analysis of 

Boceprevir and Simeprevir in bulk and in dosage forms. 
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I. INTRODUCTION 

Anti-hepatitis drugs are used to treat hepatitis (inflammation 

of liver) due to many illness conditions, but certain viruses 

cause about half of all hepatitis in people.1 Viruses that 

primarily attack the liver called hepatitis viruses. There are 

several types of hepatitis viruses including types A, B, C, D, 

E, and possibly G. Hepatitis A, B and C are the most common 

viruses.2 Hepatitis C virus (HCV) can cause chronic hepatitis 

and 170-180 million individual suffering. Patient infected 

with HCV are risk of life threatening complications and can 

lead to cirrhosis.3 Several classes of drugs may be used in 

hepatitis treatment, depending on the nature of viruses 

involved.4 In the present work, we have selected anti-hepatitis 

drugs, Boceprevir and Simeprevir. Boceprevir drug is a 

protease-inhibitor used in the treatment of hepatitis caused by 

Hepatitis-C virus (HVC) genotype-[1]5-6. Simeprevir is a 

medication used for the treatment of  hepatitis C. It is 

specifically used for hepatitis C genotype 1 Medications7 . ] 

Literature review for the estimation of Boceprevir and 

Simeprevir revealed that there is no UV Spectrophotometric 

method have been developed however the drugs was 

estimated either by Colorimetric method 8 or by HPLC9and 

LC-MS/MS10ethods either in single or combination with 

other drugs. The objective of present work is to simplify the 

estimation of Boceprevir and Simeprevir by spectroscopic 

method with good precision and accuracy. The method was 

validated according to the guidelines given by International 

Conference on Harmonization (ICH) 11. 

II. MATERIALS & METHODS 

All the absorbance measurements were made on Shimadzu-

1700 series UV/Vis spectrophotometer with 1cm matched 

quartz cell. Whatman filter paper No 42 was used to filter the 

solutions. The Analytical Grade Methanol (SD fine 

chemicals, Mumbai) was used to carry out the experiment. . 

Reference standards of were procured Boceprevir and 

Simeprevir from Micro labs pvt ltd. 

A. Selection of Wavelengths 

A stock solution of Boceprevir and Simeprevir was prepared 

by taking 25 mg of each drug in 25 ml of methanol separately. 

Diluting 10 ml each of these solutions to 100 ml with 

methanol (100 µg/ml) separately, and further dilutions were 

made by using methanol. The solution was scanned in the UV 

range between 200-400 nm for selecting the proper maximum 

absorption peak (λmax) against methanol as blank. The 

ultraviolet absorption spectrum was found to be 235 nm for 

Boceprevir and 225 nm for Simeprevir. (Fig.1&2). 

 
Fig. 1: Absorption Spectra of Boceprevir at 235 nm 

 
Fig. 2: Absorption Spectra of Simeprevir at 225 nm 
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B. Preparation of Standard Stock Solution 

Standard stock solution of Boceprevir and Simeprevir was 

prepared by dissolving 0.025mg of Boceprevir and 

Simeprevir in a 25ml volumetric flask with Methanol 

separately. Final volume was made up to 25ml with methanol 

to get working standard stock solution containing 1000 μg/ml 

of Boceprevir and Simeprevir and further dilutions were 

made by using methanol. 

C. Analysis of Formulation 

Twenty capsules Victerlis, containing 200 mg of Boceprevir, 

Manus Biopharma Ltd Gujrath. And Olysia containing 

150mg of Simeprevir, Jenssen Pharmaceuticals Mumbai. 

Were taken and their average weight was determined. Powder 

equivalent of 10mg of Boceprevir and Simeprevir was 

transferred separately in to a 100ml volumetric flask; it was 

then dissolved in methanol by intermittent shaking for 4-5 

minutes. The volume was made up to 100ml and solution was 

filtered through whatman filter paper (No 41). The filtrate 

was further diluted to get final concentration of 10µg/ml. 

III. RESULTS & DISCUSSION 

Calibration curve for Boceprevir and Simeprevir 

From the standard stock solution appropriate dilutions were 

made with methanol to obtain concentration in range 2-

12μg/ml for Boceprevir and 2-12μg/ml for Simeprevir. The 

spectrum was recorded separately, absorbance was measured 

at 235 nm for Boceprevir and 225 nm for Simeprevir and a 

calibration curve was plotted. (Fig.3&4). Calibration data is 

presented in  Table no.1. 

 
Fig. 3: Linear Calibration Graph for Boceprevir 

 
Fig. 4: Linear Calibration Graph for Simeprevir 

Boceprevir Simeprevir 

Concentration in gm/ml Absorbance Concentration in gm/ml Absorbance 

2 0.066 2 0.061 

4 0.217 4 0.237 

6 0.376 6 0.419 

8 0.526 8 0.583 

10 0.673 10 0.753 

12 0.811 12 0.906 

Table 1: Calibration data Boceprevir & Simeprevir 

A. Analytical Appraisal 

Under the experimental conditions described, Beers law was 

obeyed in the concentration range 2-12 μg/ml (r2=0.999) for 

Boceprevir and 2-12 μg/ml (r2=0.998) for Simeprevir. The 

molar absorptivity for Boceprevir at 235 nm was found to be 

1.41X 104L/mol cm and 1.34X 104 for Simeprevir. The limits 

of detection (LOD) and limts of quantification (LOQ) were 

found to be 0.0362μg/ml and 0.0531 0. μg/ml for Boceprevir 

and 0.383 μg/ml and 0.0651 μg/ml. The optical charecteristic 

and regression data of the method are presented in Table 2. 

Boceprevir Simeprevir 

Parameters Values Parameters Values 

Absorption maxima (nm). 235 Absorption maxima (nm). 225 

Beers law limit (g/ml) 

Molar absorptivity L/Mol/cm 

Regression equation (Y=a+bx) 

2 – 12 

1.41X 104 

Beers law limit (g/ml) 

Molar absorptivity L/Mol/cm 

Regression equation (Y=a+bx) 

2 – 12 

1.34X 104 

Intercept (a) 0.0022 Intercept (a) 0.0026 

Slope (b) 0.0062 Slope (b) 0.0069 

Correlation coefficient (r) 

LOD μg/ml 

R2= 0.998 

0.0362 

Correlation coefficient (r) 

LOD μg/ml 

R2= 0.999 

0.0383 

LOQ μg/ml 0.0531 LOQ μg/ml 0.0651 

CV 

%RSD(n=5) 

0.2289 

1.64 

CV 

%RSD(n=5) 

0.2514 

1.46 

Table 2: Optical Characteristic & Precision Data 
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*y = bc + a, C = concentration in μg/ml, y = absorbance, LOD = Limit of detection, LOQ = Limit of Quantitation, CV = 

coefficient of variation, RSD=Relative Standard Deviation 

B. Accuracy & Precision 

To confirm the accuracy and precision of the proposed 

method recovery studies were carried out by standard 

addition technique. A fixed amount of drug was taken from 

the formulations and pure drug was added at three different 

concentrations concentration of 3.6μg/ml (80%), 4μg/ml 

(100%) and 4.4μg/ml (120%) and each concentration was 

repeated three times and percentage recovery of the added 

pure drug was calculated from the below equation, 

Accuracy Precision 

Sr 

no 

Level of     

recovery 

Amount         

taken (μgm/ml) 

Amount of drug 

added (μgm/ml) 

Total amount 

recovered 

(μgm/ml)* 

% 

Recovery 
± SD RSD SE 

 

A 

80 4 3.6 7.62 100.67 0.015 0.0151 0.0088 

100 4 4 8.03 101.42 0.024 0.0205 0.0012 

120 4 4.2 8.43 100.62 0.010 0.0152 0.0085 

 

B 

80 4 3.6 7.65 101.17 0.011 0.0150 0.0023 

100 4 4 8.04 101.53 0.015 0.0205 0.0012 

120 4 4.2 8.47 100.47 0.022 0.0151 0.0088 

Table 3: Results of Recovery Studies 

%Recovery = [CV – CU]/Ca X 100 

 Where CV =concentration of the analyte measured, 

CU =concentration of the analyte present in the formulation, 

Ca =concentration of analyte (pure drug) added to 

formulation. Result of recovery studies reveal that the method 

was unaffected by the various excipients present in the 

formulations. The accuracy of the method is evident from the 

percentage error lying between 0.012 and 0.023 for 

Boceprevir and 0.011 and 0.015 for Simeprevir respectively. 

The RSD values that are less than 3% for three different levels 

of studies indicate the higher reproducibility of the method. 

The results of recovery studies are mentioned in Table 3. 

Accuracy Precision 

Sr 

no 

Level of     

recovery 

Amount         

taken (μgm/ml) 

Amount of drug 

added (μgm/ml) 

Total amount 

recovered 

(μgm/ml)* 

% 

Recovery 
± SD RSD SE 

A 

80 4 3.6 7.62 100.67 0.015 0.0151 0.0088 

100 4 4 8.03 101.42 0.024 0.0205 0.0012 

120 4 4.2 8.43 100.62 0.010 0.0152 0.0085 

B 

80 4 3.6 7.65 101.17 0.011 0.0150 0.0023 

100 4 4 8.04 101.53 0.015 0.0205 0.0012 

120 4 4.2 8.47 100.47 0.022 0.0151 0.0088 

Table 4: 

 A = Victerlis, (Boceprevir, 200 mg, Manus Biopharma 

Ltd Gujrath). 

 B = Olysia. (Simeprevir 150mg, Jenssen 

Pharmaceuticals Mumbai). 

* Average three determinations. SD = Standard Deviation, 

RSD= Relative Standard Deviation SE= Standard Error. 

IV. SUMMARY & CONCLUSION 

The UV spectra for Boceprevir and Simeprevir were scanned 

in the region between 200-400 nm. Absorbance maxima at 

235 nm for Boceprevir and 225 nm for Simeprevir was 

selected as the detection wavelength. The response of the 

each drug was found to be linear in the ranges from 2-12 

μg/ml (r2=0.998) for Boceprevir and 2-12 μg/ml (r2=0.9991) 

for Simeprevir respectively. The % RSD values of intra-day 

and inter-day precision was 0.064 for Boceprevir and 0.046 

for Simeprevir respectively pertaining to and the values of % 

RSD [<2.0] showed that the method was fairly precise. In the 

planned method the LOD and limit of quantification LOQ 

were found to be 0.0362μg/mL and 0.0531μg/mL for 

Boceprevir and 0.0561 μg/mL and 0.0383 μg/mL for 

Boceprevir respectively which show that this method was 

very sensitive as they were within the permitted levels. The 

developed method was eventually utilized for formulation 

and pure drug the mean % assay value were found to be 

101.42 ± 0.024 and 101.17± 0.011 respectively. The 

developed method has good linearity, accuracy and precision 

results indicates that the method can be used for routine 

quality control analysis. 
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