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ARTICLE INFO ABSTRACT
Key words: An innovative, precise, accurate, fast, and cost-effective RP-HPLC method was

Elbasvir, grazoprevir, developed, optimized, and validated to estimate elbasvir (ELB) and grazoprevir
ICH guidelines, anti- (GRA) in bulk and pharmaceutical dose forms. The drug was estimated using a
viral drug, accuracy, = Phenomenex Gemini Cyg (4.6 mm x 150 mm, 5.0 um) particle size column. The

precision separation was carried out using methanol and tri ethylamine buffer in the ratio
of 32:68 v/v and flow rate was set to 1.0 ml/min. 248 nm was discovered to be
the detecting wavelength. With retention time (R;) of 3.297 min for elbasvir and
https:/AWww.jgtps.com 5.405 min for grazoprevir, the linearity ranges were found to be 30-70 pg/ml for
Quick Response Codef | g|hasvir and 10-50 pg/ml for grazoprevir respectively. For both medications, the
correlation coefficient values were 0.999. Elbasvir and grazoprevir percentage
recoveries were determined to be 100.1873% and 100% respectively.

INTRODUCTION:

Elbasvir is a direct-acting anti-viral drug is Grazoprevir is a second-generation protease
prescribed in combination therapy to treat inhibitor approved for the treatment of
chronic Hepatitis C, an infectious liver hepatitis C virus (HCV) in combination with
circumstance laid on by HCV infection.: elbasvir as the fixed-dose combination
The structure is shown in Figure 1. product Zepatier (FDA).* ® The structure is
- depicted in Figure 2.
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Figure 1: Structure of elbasvir Figure 2: Structure of grazoprevir
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The aim of the present research is to develop
a simple, accurate, and precise RP-HPLC
method development for determining the
quantity of elbasvir and grazoprevir in both
its bulk and tablet dosage form.
MATERIALS AND METHODS
Instrumentation: Chromatographic analysis
was done using waters HPLC with auto
sampler and PDA Detector 996 model,
Phenomenex Gemini Cig (4.6mmx150mm,
5.0 um) particle size column.

Chemicals: All the chemicals and reagents
procured and used were of AR/HPLC grade.
Pure standards of Elbasvir, Grazoprevir gift
samples  obtained from Sura Labs,
Hyderabad. @ HPLC grade  methanol,
acetonitrile as well as AR grade. Tablets
(Zepatier - Elbasvir/Grazoprevir - 50/100
mg) was purchased from Apollo Pharmacy,
Hyderabad.

Method development®®

Preparation of elbasvir and grazoprevir
working standard: Weigh accurately about
10mg of Elbasvir and Grazoprevir transfer
into separate 10ml volumetric flask dissolve
with diluent and make up the volume with
the diluent (stock solution). Pipette out about
0.5ml of the above elbasvir and 0.3ml of the
grazoprevir stock solution into a 10ml
volumetric flask and dilute up to mark with
methanol.

Preparation of elbasvir and grazoprevir
sample solution®*°: Take average weight of
10 tablets and crush in mortar and pestle
weigh equivalent to 10 mg of elbasvir and
grazoprevir transfer into separate 10ml
volumetric flask dissolve with diluent and
make up the volume with the diluent (stock
solution). Pipette out about 0.5ml of the
above elbasvir and 0.3ml of the grazoprevir
stock solution into a 10ml volumetric flask
and dilute up to mark with methanol. The
combined marketed dosage form of elbasvir
and grazoprevir brand name is Zepatier
(50/100mg) manufactured by Merck. Inject
the three replicate injections of standard and

sample solutions and calculate the assay by
using formula:
%Assay =

Sample area  Weight of standard

Standard area Dilution of standard
iluti i Weight of tablet
Dilution nfsamplEXFunt_r.rx eight of table %100

Weight of sample 100 Label claim
Chromatographic  conditions*  Using
waters HPLC with sampler and PDA
Detector 996 model used for
chromatographic conditions for Elbasvir and
Grazoprevir are TEA buffer (pH 4.8)
combined with methanol (32:68 v/v)
produced the best peak shape, Phenomenx
Gemini Cig column (4.6x150 mm, 5 um).
The flow rate was set to 1 ml/min. Detection
wave length is 248 nm and sample injection
volume was 20ul. The column oven's
temperature was set at 38 °C. Total analysis
run time is 7 min.

Analytical method validation
Linearity: For elbasvir and grazoprevir
linearity studies calibration standards were
prepared, and five duplicate assessments
were conducted over a period to obtain the
linearity range of 30, 40, 50, 60, 70 and 10,
20, 30, 40 and 50 pg/ml respectively. The
calibration curve was plotted with area of
peaks and concentration of the drug. The %
RSD was calculated.

Preparation of solution: Weigh accurately
about 10mg of elbasvir and grazoprevir
transfer into separate 10ml volumetric flask
dissolve with diluent and make up the
volume with the diluent (stock solution).
Level — I (30ppm of elbasvir and 10ppm of
grazoprevir) : Pipette out 0.3ml of the
elbasvir and 0.1ml of the grazoprevir from
the above stock solutions in to a 10ml of
volumetric flask and dilute the solution.
Level — 11 (40ppm of elbasvir and 20ppm
of grazoprevir): Pipette out 0.4ml of the
elbasvir and 0.2ml of the grazoprevir from
the above stock solutions in to a 10ml of
volumetric flask and dilute the solution.
Level — 111 (50ppm of elbasvir and 30ppm
of grazoprevir) Pipette out 0.5ml of the

12-14.
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elbasvir and 0.3ml of the grazoprevir from
the above stock solutions in to a 10ml of
volumetric flask and dilute the solution.
Level — IV (60ppm of elbasvir and 40ppm
of grazoprevir) Pipette out 0.6ml of the
elbasvir and 0.4ml of the grazoprevir from
the above stock solutions in to a 10ml of
volumetric flask and dilute the solution.
Level — V (70ppm of elbasvir and 50ppm
of grazoprevir) Pipette out 0.7ml of the
elbasvir and 0.5ml of the grazoprevir from
the above stock solutions in to a 10ml of
volumetric flask and dilute the solution.
Accuracy: To determine the accuracy of the
developed method, an elbasvir and
grazoprevir recovery studies was performed.
The method's accuracy was assessed by
using the usual addition method to calculate
elbasvir and grazoprevir recoveries. Pre-
quantified sample solution (10ug/ml) was
mixed with a known volume of elbasvir and
grazoprevir standard solutions (50%, 100%,
and 150%). A calibration curve was used to
determine the amount of elbasvir and
grazoprevir.

Precision: For several samplings of a
homogeneous sample, the precision of the
analytical method was  determined.
Repeatability and intermediate precision
measurements of peak area and peak
symmetry  parameters were used to
demonstrate the reproducibility of the
method. Single concentration levels were
used to test the intermediate precision (for
two days) and repeatability (within a day in
triplicates). Six injections were performed,
and the findings were expressed as a
percentage of RSD both within and between
trial days.

Robustness: Deliberate modifications to the
procedure, such as changing the flow rate
and detection wavelength, were used to
examine the method's robustness.

Limit of detection (LOD) and Limit of
guantification (LOQ): Signal-to-noise ratio
is the basis for the method used in the
calculation of LOD and LOQ, as per ICH

guidelines. A signal to noise ratio of 3:1 and
10:1 was used for calculating LOD and
LOQ.
RESULTS AND DISCUSSION

The assay of tablet dosage form
results is depicted in Table 1, and the system
suitability parameters of elbasvir and
grazoprevir were shown in Table 2. Figure 3
shows the chromatographic condition of
elbasvir and grazoprevir.
Accuracy- Three replicate injections of
individual concentrations (50%, 100% and
150%) were made under the optimized
conditions. Recorded the chromatograms and
measured the peak responses. Calculate the
amount found and amount added for elbasvir
and grazoprevir and calculate the individual
recovery and mean recovery values. The
results are tabulated in Table 4

Precision- The precision of an analytical
procedure expresses the closeness of
agreement (degree of scatter) between a
series of measurements obtained from
multiple sampling of the same homogeneous
sample under the prescribed conditions.

Intermediate precision: To evaluate the
intermediate precision (also known as
ruggedness) of the method, Precision was
performed on different days by maintaining
same conditions.

Repeatability- Five replicates of 100%
accuracy solution as per experimental
conditions. Recorded the peak areas and
calculated % RSD. Tables 5 & 6 display the
results.

Robustness- The robustness was performed
for the flow rate variations from 0.9 ml/min
to 1.1ml/min and mobile phase ratio
variation from more organic phase to less
organic phase ratio for elbasvir and
grazoprevir. The method is robust only in
less flow condition and the method is robust
even by change in the mobile phase £5%.

950

© Journal of Global Trends in Pharmaceutical Sciences



Banothu Bhadru et al, J. Global Trends Pharm Sci, 2024; 15(3): 948 - 955

Table 1: Assay of tablet dosage form

Drug Label claim Amount found | % Assay
Elbasvir 50 mg 49.2 98.4
Grazoprevir 100 mg 99.8 99.8
Table 2: System suitability parameters of elbasvir and grazoprevir
S. No. Name RT Area | Height | USP tailing | USP plate count | Resolution
1 Elbasvir | 3.222 | 865898 | 43659 1.26 7985
2 Grazoprevir | 5.453 | 5789 3785 1.38 6659 7.0

T | T T T g T Y Y T | - T i | T I T r [

1.00 o 2.00 3.00 4.00 5.00 6.00 7.00
Minutes
Figure 3: Optimized chromatogram of elbasvir and grazoprevir
Linearity- The linearity findings are displayed in Table 3, Figure 4 and 5.
Table 3: Linearity of elbasvir and grazoprevir

Linearity of elbasvir Linearity of grazoprevir
Conc. (ng/ml) Peak area Conc.(ng/ml) Peak area
30 545894 10 2038
40 725985 20 3859
50 897856 30 5698
60 1068594 40 7489
70 1245698 50 9218
Linearity parameters of calibration curve (Y = mx+c)
Slope (M) 17769 183.6
Intercept (c) 6945 125.4
R’ 0.999 0.999

Linearity of Elbasvir
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Figure 4: Linearity graph of elbasvir

Linearity of Grazoprevir
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Figure 5: Linearity graph of grazoprevir

Table 4: Recovery studies of elbasvir and grazoprevir

% of A Amount added | Amount found | % Mean
rea Yo Recovery
Level (ppm) (ppm) recovery
Recovery studies of elbasvir
50 451144.3 25 24.998 99.992
100 | 897248.3 50 50.104 100.208 100.19%
150 1344562 75 75.278 100.362
Recovery studies of grazoprevir
50 2895 15 15.084 100.560
100 5685 30 30.282 100.940 100.75%
150 8449 45 45.335 100.744
Table 5: Repeatability of elbasvir
S. No. Drug Retention | Peak area | Height | USP plate USP
name time (LV*sec) count tailing
1 Elbasvir 3.213 859856 42659 7859 1.24
2 Elbasvir 3.253 857985 42598 7869 1.24
3 Elbasvir 3.297 856984 42587 7846 1.25
4 Elbasvir 3.215 856987 42569 7819 1.25
5 Elbasvir 3.254 859878 42894 7856 1.24
Mean 858338
Std. dev 1454.222
% RSD 0.169423
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Table 6: Repeatability of grazoprevir

S.No. | Drugname | Retention | Peak area Height USP plate USP
time (LV*sec) count tailing
1 Grazoprevir 5.441 5697 3659 6592 1.36
2 Grazoprevir 5.442 5689 3648 6539 1.36
3 Grazoprevir 5.409 5698 3692 6584 1.37
4 Grazoprevir 5.520 5639 3648 6579 1.36
5 Grazoprevir 5.424 5688 3689 6549 1.36
Mean 5682.2
Std. dev 24.57031
% RSD 0.432408
Table 7: Robustness of elbasvir
. Retention | Theoretical| Tailing
Parameter used for sample analysis | Peak area )
time plates factor
Actual flow rate of 1.0 mL/min 859856 3.297 7896 1.24
Less flow rate of 0.9 mL/min 915847 3.639 7251 1.20
More flow rate of 1.1 mL/min 842564 2.859 7415 1.21
Less organic phase
(about 5% decrease in organic phase) 825498 3.460 7365 1.23
More organic phase
(about 5% Increase in organic phase) 814578 3.022 7258 1.22
Table 8: Robustness of grazoprevir
. Retention Theoretical | Tailing
Parameter used for sample analysis | Peak area )
time plates factor
Actual flow rate of 1.0 mL/min 5698 5.405 6582 1.36
Less flow rate of 0.9 mL/min 6452 6.250 6785 1.32
More flow rate of 1.1 mL/min 5254 4.863 6365 1.34
Less organic phase
(about 5% decrease in organic phase) 5487 6.196 6254 1.38
More organic phase
(about 5% Increase in organic phase) 5369 5.010 6298 1.33
Table 9: LOD and LOQ
Drug LOD LOQ
Elbasvir 2.6 pg/ml 7.8 pug/ml
Grazoprevir 3.4 pug/ml 10.2 pg/mi
The standard sample of elbasvir and LOD and LOQ- The detection limit of an

grazoprevir were injected by changing the
conditions of chromatography. There was no
significant change in the parameters like
resolution, tailing factor and plate count.
Robustness results are illustrated in Table 7
& 8.

individual analytical procedure is the lowest
amount of analyte in a sample which can be
detected and quantitated. The LOD and LOQ
values of elbasvir and grazoprevir are
2.6pg/ml, 3.4pg/ml, 7.8ug/ml and 10.2pg/ml
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respectively. The values are depicted in
Table 9.
CONCLUSION:

The proposed HPLC method was
found to be simple, precise, accurate and
sensitive for the simultaneous estimation of
elbasvir and grazoprevir in pharmaceutical
dosage forms. The results are accordance
with ICH guidelines. Hence, this method can
easily and conveniently adopt for routine
quality control analysis of elbasvir and
grazoprevir in pure and its pharmaceutical
dosage forms. Based on the experimental
inquiries, one can infer that the suggested
method is viable for the regular analysis of
elbasvir and grazoprevir.

Conflict of interest: The authors declare that
there are no conflicts of interest.
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