Advance Journal of Pharmaceutical Research & Review
Volume 1, Issue 3, September 2024, PP: 97-107, ISSN No: 3048-491X

HPLC Method Development and Validation for
Determination of Verdenafil as Bulk Drug and In Tablet
Dosage Form

Mayur S.Jain*, Dr.Shashikant D. Barhate 2

Shree Sureshdada Jain Institute of Pharmaceutical Education and Research, Jammer.(MH)
E. mail id. - mayurjainl76@gmail.com

Abstract

Vardenafil is separated using RP-high-performance
liqguid chromatography (HPLC) and quantified
using a photo diode array (PDA) detector in bulk
form. The Kromasil® C18 (5um, 250mmx4.6mm)
separation chromatographic column was used. The
30:70 MEOH: POT.HYDROGEN PHOSPHATE
(20 MM) mobile phase was utilized, and the
detection wavelength was 268 nm. Vardenafil
retention duration was measured at 2.31 minutes
with a flow rate of 1 milliliter per minute. A sample
volume was injected to facilitate method
development and validation, taking into account
criteria like accuracy, precision (both intraday and
interday), system appropriateness, specificity,
robustness, and ruggedness. It was discovered that
the limits of detection and quantification (LOD and
LOQ) were, respectively, 0.56 ppm and 1.73 ppm.
It was determined that the devised approach
complied with the ICH criteria. As a result, the
suggested RP-HPLC technique Consequently,
vardenafil may be satisfactorily determined both
qualitatively and quantitatively using the suggested
RP-HPLC approach
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l. INTRODUCTION

Vardenafil is a robust and exact inhibitor
of phosphodiesterase type 5 (PDE5), an enzyme
that interruptions down recurring guanosine
monophosphate (cGMP) in the corpus cavernosum.
Smooth muscle relaxation, an growth in blood
movement, and an erection are caused by the
presence of cGMP in the corpus cavernosum.
Consequently, normal sexual excitement will raise
cGMP levels in the corpus cavernosum of
vardenafil-treated erectile dysfunction patients.
Vardenafil shouldn't produce cGMP or generate an
erection in the absence of sexual stimulation..

Men whose underlying cardiovascular
condition precludes them from engaging in sexual
activity should not take vardenafil. Prolonged
erections lasting more than four hours and priapism
are potentially possible side effects. Patients should
cease taking vardenafil immediately if they have
sudden blindness in one or both eyes. PDES
inhibitor users, such as those on vardenafil, may
also experience a longer QT interval and abrupt
hearing loss.

Vardenafil reduces PDES5, a
phosphodiesterase that is restricted to cyclic
guanosine monophosphate (GMP). In the corpus
cavernosum, which is located around the penis,
PDES is in charge of degrading cyclic GMP. Penile
erection when sexually stimulated is due to
increased penile blood flow caused by the
relaxation of the penile arteries and corpus
cavernosal smooth muscle. Nitric oxide (NO) is
released from nerve terminals and endothelial cells,
mediating this response and stimulating smooth
muscle cells to produce cyclic GMP. Cycle-
induced smooth muscle relaxation and improved
blood flow into the corpus cavernosum are the
results of GMP. The tissue distribution of this
protein is regulated by the rates of cyclic GMP
synthesis and breakdown by phosphodiesterases
(PDEs

IUPAC NAME

2-{2-ethoxy-5-[(4-ethylpiperazin-1-yl)sulfonyl]phenyl}-5-methyl-7-propyl-1H,4H-imidazo[4,3-f][1,2,4]triazin-
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Table no 1: Instrumentation
S.No Equipments Make Model
1 Electronic balance Shimadzu Corporation BL-220H
2 High Performance Liquid | Waters HPLC 2695
Chromatography
3 Digital pH Meter ELICO® LI 120
4 UV-Visible Shimadzu UV 1800
spectrophotometer

Results for method development
Preliminary study: Screening of columns and mobile phases
Table no 2 : Various optimization trials and chromatograms are presented in the following table

Trail no Coloum Mobile phase tR (min) Theoretical Tailing
(% VvIv) plates
1 Discovery 250 40:60 ACN: OPA 2.8 2980 1.3
2 BDS 250 30:70 ACN: MEO 2.676 2985 1.25
3 Kromasil 250 50:50 ACN: OPA 2.174 7692 1.29
4 Kromasil 250 30:70 MEOH: 2.31 6590 1.4
POT.HYDROGEN
PHOSPHATE(20 MM)
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Figure 2 : Trail 2 of [ACN: MEOH (50:50% v/v)]
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Figure 4 : Trail 4 of [MEOH: KHP (30:70% v/v)]
Table no 3 : Optimized conditions for Verdenafil
Parameters Optimized conditions
Mobile Phase MEOH: KHP (30:70% v/v)]
Column Kromasil® C18
Flow Rate 1ml/min
Temperature 30°C
Injection Volume 10pL
Detector 268 nm

Preparation of stock solution

After carefully measuring and transferring 25 mg
of verdenafil along with the standard into a 25 ml
dry volumetric flask, you should add 15 ml of
solvent, sonicate the solution for 30 minutes, and
then use diluents to bring the volume up to the final
amount. (1 000 ppm Verdenafil).

Results for validation of Method

Preparation of working standard solution

1 ml from the over stock solutions was taken into a
10 ml volumetric flask and made up to 10 ml with
the diluents to get 100 ppm concentration.

Table no 4 : System suitability data for Verdenafil

S.No. Parameter Verdenafil Acceptance Limit
1 Retention time 2.31 -
2 Number of theoretical plates (N) | 6590 More than 2000
3 Tailing factor (T) 1.4 Less than 2
4 Capacity factor (K) 1.35 0.5<K<20
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Linearity

The calibration curves were created using
six distinct standard Verdenafil concentrations,
ranging from 25 to 150 ppm. At each concentration,
the samples were examined in triplicate, and mean

values were determined. Plotting concentration
against peak area allowed for the determination of
the analytes' calibration curve. According to ICH
criteria, the correlation coefficient value of 0.999
was deemed to be within the permissible bounds.

Table no 5 : Linearity

Linearity Range Concentration(ppm) Verdenafil Peak Area Mean + S.D. (n=3)
25 25 802411+ 8686.10
50 50 1743366+ 10281.42
75 75 2549446+ 40321.49
100 100 3441280+32089.11
125 125 4261237+28806.57
150 150 5012442+17442.28
Slope 33709
Intercept 18803
Correlation coefficient 0.999
Peak area Mean
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Calibration Curve for Verdenafil
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Linearity Chromatograms of Verdenafil at 150

% W AFT]
R % range
| LOD & LOQ
3081 The limits of detection and quantification were
] determined using the response standard deviation
wl ' and calibration curve slope. The recommended
Z approach's verdenafil LOD and LOQ were found to
i . be 0.56 ppm and 1.73 ppm, respectively, based on
R A " R " "R SR AR R o the chromatograms shown in Figure.
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LOQ Chromatogram for verdenafil
Precision
Table no 6 : Precision results for Verdenafil
Injection replicates PA of Standard PA of Sample (Intraday | PA of Sample (Interday
precision) Precision)
1 3413451 3408491 3330411
2 3401319 3418311 3344421
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3 3421652 3434262 3347113
4 3424976 3417142 3342556
5 3321256 3437345 3354517
6 3334131 3411639 3379361
Mean 3311497 3411649 3322144
SD 37931.8 13256.2 8587.4
% RSD 0.8 0.4 0.3
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| Precision Chromatograms for Verdenafil |
Accu racy

Table no 7 :Accuracy for Verdenafil

Recovery level Verdenafil
Mean % recovery+ SD * % RSD
50 99.29+0.06 0.07
100 100.92+0.32 0.32
150 99.25+0.51 0.51

* % recovery from triplicate determinations
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Table no 8 :Robustness for Verdenafil
Parameters Value Plate countt SD Tailingt SD % RSD for peak
area
Flow rate (mL/ min) 0.8 6034.83+414.80 1.4240.03 0.94
1 6224.83+584.80 1.3940.03 0.72
1.2 6470.33+£794.91 1.3740.04 0.49
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Mobile phase 70 5579.16+630.62 1.37%0.03 0.93
(%POT.HYDROGEN [ 80 5169.16+6430.64 1.55%0.20 0.73
PHOSPHATE 90 4729.16+2242.24 1.75%0.20 0.56
Column Temperature | 28 7674.00+33.79 1.39+0.01 0.41
(°C) 30 7132.83+ 329.29 1.40%0.05 0.62

32 6732.83+ 389.29 1.42+0.05 0.82

Application to tablet dosage form

Assaying involves injecting 10ul of
standard and sample solutions into the RP-HPLC
system in order to determine the percentage purity
of a particular chemical using an appropriate
procedure. This calculation of the assay percentage
in the prepared solution was done using the peak
area of the detector response. The suggested

approach was used for the Lavitra pill, and it was
found that the mean assay percentage for verdenafil
was 100.64%. The chromatogram showed that
excipients were not causing any blockage.

The drug's assay findings are reported in the
pharmaceutical product [(Lavitra Tablet, Label
Claim 10 mg Verdenafil): (n=6)].

Table no 10 : The drug's assay

Parameter Verdenafil
Mean Peak areat SD n 3351185+8346.5
Recovery (%) 100.63+0.22
RSD (%) 0.24
System Suitability Parameters
Retention time (min) 2.31
Tailing factor 6590
Plate count 1.4
Capacity factor 1.35
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Sample chromatogram for verdenafil
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For the estimation of vardenafil in bulk
form, a straightforward, affordable, accurate, and
reliable RP-HPLC method has been devised and
validated. The ICH rules state that all of the
validation parameters fall within the acceptance
requirements. Thus, routine qualitative and
quantitative  examination of vardenafil in
pharmaceutical bulk form can be effectively
conducted using the suggested method.
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