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Abstract

A simple, rapid, fast and precise reversed-phagg tperformance liquid chromatographic
method has been developed and validated for theiltsineous estimation of drotaverine
hydrochloride and nimesulide in tablet dosage foBast separation was achieved using a Luna
Cis (5umx25cmx4.6mm i.d) column with the flow rate o® Ml mif'. The analytes were
monitored at 239 nm. The mobile phase consistedcefonitrile - triethylamine — water
(65:0.3:34.7 viviv), adjusted to pH 4.5 with 5% lepphoric acid. Under this conditions the
retention time were of 4.14 and 5.87 minute respelgt for drotaverine hydrochloride and
nimesulide, indicating that the compounds were selarated. Total run was completed within
eight minute. The method was validated for accurgmgcision, linearity, specificity and
sensitivity as per ICH norms. The developed andlatdd method was successfully used for
guantitative analysis of commercial formulation Mbispas tablets. Validation study revealed
that the method is specific, rapid, accurate, pgecreliable and reproducible.
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INTRODUCTION

Drotaverine hydrochloride (DROT) is an analogupapaver. Chemically it is 1-[(3, 4-[diethoxy
phenyl) methylene]-6, 7-diethoxy-1, 2, 3, 4-tetrditnyisoquinolene [1]. DROT generally acts as
an antispasmodic agent [2] by inhibiting phosphsidigase IV enzyme, specific for smooth
muscles spasm and pain associated with labor. Caéstructure of drotaverine hydrochloride
is reported in (Fig.1a). It is not official in USBP and IP. Literature survey revealed that
chromatographic method was reported for its estonadrom human plasma [3] and urine [4]
and spectrophotometric methods for estimation mglsi [5] and combined dosage forms[6, 7].
Nimesulide (NIMS) is an anti-inflammatory drug. Q@meally, NIIMS is N-(4-nitro-2-
phenoxphenyl) methane sulphonamide. It is a posemective cyclo-oxygenase-2 (COX-2)

141
www.scholarsresearchlibrary.com



Rajesh Sharmaet al Der Pharma Chemica, 2010, 2 (2): 141-151

inhibitor and is highly effective in the treatmewit various forms of pain and inflammatory
conditions. Chemical structure of nimesulide isorégpd in (Fig.1b). It is official in USP BP and
IP. A survey of the literature revealed that onlige UV [8-11] and visible spectrophotometric
[12], liquid chromatography methods [13-18] andreation from human plasma and urine [19,
20] have been reported for the estimation of niriésu

NHSO,CHs

NH OC,Hg
(@)
N HCI

OC,Hs

C,Hs0
NO,
OCHs (b)
(@)

Figure 1. Chemical structure of (a) DROT and (b) NIMS.
RESULTSAND DISCUSSION

HPLC Method Development and Optimization

Column chemistry, solvent type, solvent strengtbly(me fraction of organic solvents in the
mobile phase and pH of the solution), detection elength and flow rate were varied to
determine the chromatographic conditions giving thest separation. The mobile phase
conditions were optimized so that the componenteewmt interfered from the solvent and
excipients. Other criteria like time required faradysis, appropriat& range for eluted peaks,
assay sensitivity, solvent noise and use of theessolvent system for extraction of drug from
formulation matrices during drug analysis were &lgonsidered.

After trying different column, the final choice dhe stationary phase giving satisfactory
resolution and run time was the reversed phasergoluwuna Gs. A series of aqueous mobile
phases containing TEA solutions of different pHcombination and different volume fractions
acetonitrile as modifiers were also tested. The beEsilts were obtained by use of the mobile
phase, pH adjusted to 4.5 with 5% o-phosphoric.adn flow rate was determined by testing
the effect of different flow rate on the peak aeral resolution, flow rate of 1.0ml mirwas
found optimum. All experiments were carried outaatbient temperature. To determine the
appropriate wavelength for simultaneous deternonatif DROT and NIMS solutions of these
compounds in the mobile phase were scanned by Wiblei spectrophotometry (Shimadzu
1700) in the range 200-400 nm. From the overlain $péctra, suitable wavelength choices
considered for monitoring the drugs were 239 nm EigSolutions injected directly for HPLC
analysis and the peak area were recorded at 239t nvas observed there was no interference
from the mobile phase or baseline disturbance #drtdeaanalyte absorbed well at 239 nm.
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Figure2. The overlain spectra of DROT and NIMS

Under these optimum chromatographic conditions, atisfactory separation of mixture
compounds was achieved. All two compounds elutddimvi7 min and satisfactory values for
required chromatographic parameters were obtaifteel retention times obtained for DROT and
NIMS were 4.14 and 5.87 min respectively (Fig. 8 d). The resolution (Rs) between DROT
and NIMS was 4.64The result of capacity factor, tailing factor, ¢inetical plate’s number are

reported in Table 1.

The values obtained for these properties shows> (B show these chromatographic conditions

are appropriate for separation and quantificatibthese two compounds. The number of plates
(N) is a measure of column efficiency; which shothe good separation efficiency of the

column used.
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Figure 3. Chromatogram of DROT and NIM S in sample solution along with their retention
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Figure 4: 3D chromatogram of sample solution of DROT and NIM'S

Table 1- Optimized chromatographic conditions and system Suitability

Chromatograph Shimadzu HPLC model LC-10 AT VP.
Mobile Phase acetonitrile: TEA: water (65:0.3:34.7
vIVIV)
Column LunaC,_, (Spmx25cmx4.6mm i.d).
Detection wavelength 239 nm.
Injection volume 20 L
Temperature Ambient
Flow rate 1.0ml min’
PARAMETERS (n=6) | DROT NIMS
R, (Retention time) 4.14 5.87
T, (Tailing factor) 1.25 1.42
k (Capacity factor)
N (Plates number) 0.65 1.55
. 2696 3346
Rs (Resolution) i 464

Assay of Tablet Formulation
The amounts of DROT and NIMS per tablet were deteethby extrapolating the value of area
from the respective calibration curve. Resultsraported in table 2.
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Table 2- Results of assay of tablet for mulation

Label claim Amount found (mg) % of drug sSD

0,
Drug (mg/tab) (n=5) content % COV. SE.
DROT 40 40.03 100.07 0.052 0.052 0.037
NIMS 100 99.97 99.97 0.283 0.284 0.200

S.D.: Standard deviation, COV: Coefficient of vade, S.E.: Standard error.

Validation of the Developed Method

The method was validated for linearity, accuracyecfsion, repeatability, selectivity and
specificity study. All the validation studies wararried out by replicate injection of the sample
and standard solutions.

Linearity

The linearity was determined for DROT and NIMS seafely by plotting a calibration curve of
peak area against their respective concentratioomRhe calibration curve it was found the
linearity range between 5-40 pg fhland 10-50 pg mt for DROT and NIMS respectively.
Drug samples were quantified with reference toehesibration plots (Fig.5 and 6). The linear
regression equation for DROT and NIMS were;

DROT Area = 30539 conc. — 10109 (n=6-6.9995)
NIMS Area = 36861 conc. — 107991 (n=6=0.9998)
Where y: area and x: concentration.

Linearity of DROT

y = 30178x - 4912.4
1400000 - R? = 0.9998
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Figureb5. Calibration curve of DROT
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Linearity of NIMS
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Figure 6. Calibration Curveof NIMS
Accuracy
Accuracy of the developed method was conformeddiggdrecovery studies as per ICH norms
at three different concentration levels 80%, 10020)% by replicate analysis (n=6). Here to a
preanalysed sample solution, standard drug sokitieere added and then percentage of drug
content was calculated. From the recovery studag clear that the method is very accurate for
guantitative estimation of DROT and NIMS in tabtltsage form. The statistical results were
found within the acceptance range i.e. %COV< 2d&uD. < 1.0, Table 3.

Table 3- Results of Recovery Studies

Level of % °Mean  Recovery o % COV
recovery (n=3)

DROT  NIMS  DROT NIMS DROT NIMS
80 100.07  100.47 0.133 0641 0133 0.638
100 100.88  100.61 0.702 0558 0.696 0.554
120 100.25  100.03  0.433 0.046 0.432 0.046

S.D.: Standard deviation, COV: Coefficient of vade

Table 4- Intraday, Interdays, LOD and LOQ data

% COV
LOD LOQ
Intraday  Interdays -1 -1
Drug (n=6) (n=6) (ngmL™) (ngmL™)
DROT  0.527 0.396 12.51 38.10
NIMS  0.231 0.363 26.56 99.35

COV: Coefficient of variance, LOD and LOQ is leaktetection and least of quantitation.
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Precision, LOD and LOQ study

Precision study was carried out by doing intra iwers day study. For intra day precision study
concentration of three drugs were calculated fogghimes on the same day at an interval of 1
hr. In inter day study the concentration of drugteots were calculated on three different days.
Both LOD and LOQ values were calculated accordmthé equation: LOD =338/ S, LOQ =
100/ S, Wheres is the standard deviation and S is the slopeetthve, Table 4.

Selectivity and Specificity

To check the selectivity of the developed methddtems of all the two drugs were injected into
the system and it was observed that two sharp peRERBROT and NIMS were obtained at
retention time of 4.14 and 5.87 min respectivelyaference to placebo solution. Specificity of
the method was assessed by comparing the chroraategibtained from standard drugs (Fig. 6a
and 6b), with the chromatogram obtained from tabddtitions. As the retention time of standard
drugs and the retention time of the drugs in sarmsplations were same, so the method was
specific. The developed method was found speaiiit selective as there was no interference of

excipients found.
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Figure6. Chromatograms of (a) DROT (b) NIM S and their retention time
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MATERIALSAND METHODS

Chemical and Reagents

DROT and NIMS reference drug were obtained assgiftple from Plethico Pharmaceutical Ltd.
India. The tablet dosage form, Nobel spas manufadtby Akums drugs and pharmaceuticals
Ltd., Ranipur, Haridwar, India (Label claim: 40m@&DT and 100mg NIMS) was procured from

the local market. All the chemical and reagentddusere of HPLC grade and purchased from
Spectrochem, Mumbai, India.

Surface Plot of DROT

Acetonirle &5

2

TEA Buffer

Refention Time

(a)
Surface Plot of NIMS

7z

Acetonidrile &

TEA Buffer

Retention Time

(b)

Figure7: 3D Plot- (a) DROT (b) NIMS: Theretention timeresponse to Acetonitrilein
mobile phase
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I nstrumentation and Chromatographic Conditions

HPLC analysis was performed with a Shimadzu chrograph equipped with an LC-10 AT vp
solvent-delivery system with universal loop injec{Rheodyne 7725i) of injection capacity of
20 pL. Detector consist of photodiode array dete@®D-10 AVP UV-Visible detector.
Compounds were separated on a Phenomenex Ligan@lytical columr{S5pumx25cmx4.6mm
i.d) under reversed phase partition chromatograptnditions. Mobile phase and solutions were
degassed using sonicator and vacuum filtered thr@ug um nylon 6, 6 membranes (Ultipor,
Pall Life sciences, Mumbai) before the use. Thekwaas carried out in an air-conditioned room
maintained at temperature 28€2 3D surface plot of DROT and NIMS, retention tiresponse
to acetonitrile reported in (Fig. 7a and b).

The mobile phase consisted of acetonitrile — tyilettmine (TEA) — water (65:0.3:34.7 v/v/v) and
pH adjusted to 4.5 with 5% o-phosphoric acid. laticrelution was performed at a flow rate of
1.0 ml mir* and UV- detection at 239 nm. The run time was®friin. The identities of the two
compounds were established by comparing reteniioa of the sample solution with those of
standard solutions. After chromatographic conddiarere set, the instrument was stabilized to
obtain a steady base line (Placebo chromatograigsBFChromatograms was recorded using
CLASS-VP software (Shimadzu, Kyoto, Japan) usinga@k station.

méhs

Chi 233nm

100+

a0+

Figure 8. Chromatogram of Placebo Solution

Preparation of Standard Solution

Weighted the accurately 10 mg DROT and NIMS andsdfierred to 100 ml volumetric flasks
separately. All the two drugs were dissolved andtenap the volume up to 100 ml with HPLC
grade acetonitrile, to prepare standard stock isolaf 100ug mr.

Preparation of Sample Solution

For analysis of the tablet dosage form, twentyetsbdf Nobel spas were weighted individually
and their average weight was determined and crughéde powdered. Amount equivalent to
weight of one tablet was transferred in to 100 olumnetric flask, dissolved in approximately 25
ml of acetonitrile. The solution was sonicating & min and the solution diluted up to volume
with the same solvent and filtered. Solution washier diluted in 10 ml of volumetric flask to

149
www.scholarsresearchlibrary.com



Rajesh Sharmaet al Der Pharma Chemica, 2010, 2 (2): 141-151

get required concentration with the same solveathEsolution was chromatographed three
times. All solutions were freshly prepared befdre analysis.

Preparation of Calibration Plots

Different dilutions were prepared from the standstatk solutions of the two drugs and their
area was calculated. The calibration curve wastqdobetween concentration against their
respective area for DROT and NIMS separately

Assay of Tablet Formulation

Six replicates of required dilutions were prepdred the tablet stock solution and sonicate for
10 min. Then 20ul of the sample solution was igddbr quantitative analysis. The amounts of
DROT and NIMS per tablet were determined by exti@puy the value of area from the
respective calibration curve.

Analytical Validation

The method was validated for linearity, accuracygcfsion, repeatability, selectivity and
specificity. Accuracy study was carried out by dprecovery study as per ICH norms [21, 22] at
three different levels 80%, 100%, 120%. Precisi@s warried out by doing intra and inter day
precision study. In intraday study concentratiorabfthe two drugs were calculated for three
times on the same day at an interval of one haoumter day study the concentration of drug
contents were calculated on three different dagéeclvity and specificity of the method was
validated by injecting solutions and after runnitgpo sharp peaks were obtained. Limit of
detection (LOD) and Limit of Quantitation (LOQ) diuwas carried out to evaluate the detection
and quantitation limits of the method to determpnesence of any impurities [23].

CONCLUSION

A new, rapid, sensitive and accurate RP- HPLC neefioo simultaneous estimation of DROT
and NIMS in tablets dosage form has been develojpad. shown above that the developed
method achieved accuracy, reproducibility; repahtgb linearity, precision and selectivity
prove the reliability of the method. The run tinserelatively short i.e. with in eight min., which
enables rapid quantitation of many samples in neutand quality control analysis of tablet
formulation. The same solvent was used throughtaiexperimental work and no interference
of any excipients matrices was found. As the resluttws that the method could find practical
application hence, utilised as quality control téml the simultaneous estimation of two drugs
from their combined dosage form in quality contiaboratory, as well as purity and stability
testing.
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