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ABSTRACT

A simple, precise, and accurate isocratic RP-HPLEthnd was developed and validated for determinatibn
Drotaverine hydrochloride (DROT) and NimesulideNNIin bulk drug and tablet dosage form. Isocratie-RPLC
separation was achieved on a Varian Microsorb my &lumn (250 4.6 mm id, 5 mm particle size) ushng t
mobile phase Water: Acetonitrile: Methanol: TEA ((889:0.2) and pH adjusted to 3.0 pH with orthoppbsric
acid at a flow rate of 1.5 ml/min. The retentioméi of drotaverine hydrochloride and nimesulide we@05 and
4.956 min., respectively. The detection wavelemgth 306 nm and samples of 20 pl were manuallytegecrhe
method was validated for linearity, precision, a@y, robustness, and specificity. The method waslity in the
concentration range of 4-80 pg/ml for drotaveringdtochloride and 5-100 pg/ml for nimesulide. Thaitiof
detection and limit of quantification for drotavee hydrochloride were 0.1907 and 0.5781 pg/ml, eespely, and
for nimesulide 0.2614 and 0.7921 pg/ml, respegtiv€he accuracy (recovery) was found to be in tege of
98.98-100.99 % for drotaverine hydrochloride and8®8-101.07% for nimesulide.

Keywords: Isocratic, Drotaverine hydrochloride, Nimesulideiethylamine, Orthophosphoric acid.

INTRODUCTION

Drotaverine hydrochloride (DROT) {1-[(3, 4-[diethgphenyl) methylene]-6, 7 diethoxy-1, 2, 3, 4 -
tetrahydroisoquinolene hydrochloride; Figure 1usture 1)} is an analogue of papaver, generallys & an
antispasmodic agent by inhibiting phosphodiesterdseesnzyme.[1] It is not official in USP, BP andP.l
Chemically, Nimesulide (NIM) is N-(4-nitro-2-phenplxenyl) methane sulphonamide; Figure 1 (struct)¥§224]

It is a potent selective cyclo-oxygenase-2 (COXAR)bitor. It is official in EP.[4] It is used fochronic rheumatoid
arthritis, osteoarthritis surgery, posttraumatiatacpain and inflammation, dysmenorrhoea, uppeiraery tract
infection symptoms such as fever treatment.[2]rhitgre survey revealed that several spectrophotajtefll] and
HPLC methods in urine and human plasma,[12-14\aihmetry [15] had been reported for the detertbmaof
DROT. While nimesulide alone or in combination wither drugs is reported to be estimated by tithipig6]
spectrophotometric method[17-24], liquid chromagtpdry methods[25-30] and high performance thin dqui
chromatography method[31, 32] and LC-MS[33, 34]ehbeen reported for the estimation of nimesulide.

Tablet formulations containing analgesic and amépg NIM along with antispasmodic DROT are usedthe

therapy to treat spasm. To date, there is no RPeéHREported method for the determination of droteneer
hydrochloride and nimesulide in combination in laléadosage form. Therefore, it was the purposthisfresearch
to develop a rapid, simple, sensitive, reliabled aalidated analytical method for the measuremértoth drugs,
which will be the first for their simultaneous aysik in API and tablet dosage form. The presentHRRC method
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was validated following the ICH guidelines [35].
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Structure 1: Drotaveri@ hydrochloride structure 2: Nimesulide

Figure 1: Structure of Drotaverine hydrochloride and Nimesulide [1, 2]
EXPERIMENTAL SECTION

Chemicals and reagents used:

The reference standard of drotaverine hydrochloedd nimesulide were obtained as gift samples f&hmee
Pramukh laboratory. All chemicals used were of HRjt&de of Merck. triethylamine and ortho-phosphakd, as
having HPLC grade of Merck Limited were used forarhatographic procedure. Water for HPLC was used to
prepare mobile phase. Tablet dosage form manutattoy Phytochem, (brand name-ABDOMAX) was used hEac
tablet containing 80 mg of drotaverine hydrochlerahd 100 mg of nimesulide were used for study.

Instrumentation:
Youngling’s HPLC with UV-760 detector and Manuajeictor of 20 pl loop. The peaks were quantifiednigans
of PC based Autochrome 3000 software.

Chromatographic conditions:

The column used for chromatographic separations\Weagn microsorb mv C 18 (4.6 mm i.d., 250 mm knd
um particle size). The analytical wavelength wasase306 nm and samples 20 ul were manually injectde
chromatographic separations were accomplished usiogile phase, consisting of Acetonitrile: WatelEA'
(53:38:9:0.2) pH adjusted to 3.0 with orthophosjhacid which is filtered through 0.45um filter (Nore) and
degassed in ultrasonic bath. Mobile phase was pdrmpésocratic-mode at a flow rate of 1.5 ml/minaahbient
temperature.

Preparation of standard and sample solution:

The standard stock solutions of drotaverine hydayate (80 pg/ml) and nimesulide (100 pg/ml) weregared by
dissolving appropriate amounts of respective comgsun acetonitrile. Whereas in preparation of darsplution,
guantity of powdered tablet equivalent to 8 mg dR@I or 10 mg of NIM was weighed and dissolved in
acetonitrile. It was further diluted in order tot gelution having concentration 16 pg/ml of DROTW&0 pg/ml of
NIM.

RESULTS AND DISCUSSION

Optimization of analytical conditions:

The working standard stock solutions of (drotaveitiydrochloride) DROT and nimesulide (NIM) werersoed in
the range of 200 to 400 nm against acetonitrila &fank solution. The wavelength of 306 nm was ébtmshow
appreciable absorbance for drotaverine hydroctéoddd nimesulide. Overlain spectrum for DROT an®1Ng
shown in Figure 2.

Different columns containing octyl, octadecyl, pjleand base deactivated silane stationary phase wed for
separation and resolution. The inertsil base desteiil silane column became more advantageous diier o
columns. To develop a suitable LC method for edimnaof drotaverine hydrochloride and nimesulide in
formulations, different mobile phases were emplotgedchieve best separation. The selected and izgtinmobile
phase was Acetonitrile: Water: TEA (53:38:9:0.2) pHjusted to 3.0 with orthophosphoric acid and d@s
optimized were: flow rate (1.5 ml/min) at detectwavelength (306 nm). Run time was 7 min. Here pease
separated and showed better resolution, theorefildke count and asymmetry was found as 1.21 & 1.15
respectively for drotaverine hydrochloride and rémi&le. The proposed chromatographic conditionseweund
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appropriate for the quantitative determinationtaf tirugs. The typical chromatogram of two drugsgess is shown
in Figure 3.
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Figure 2: Overlain spectrum showing appreciable alirbance for drotaverine hydrochloride and nimesulice at 306 nm

100.00

20.00

— NIM

G0.00

DHGTR

40.00

Yoltage[my]

20.00

0.00
0.00 1.00 Z.00 .00 4.00 &.00 .00 7.00
Time[min]

Figure 3: Typical chromatogram showing Retention tne of 3.005 for Drotaverine hydrochloride and 4.96 min for Nimesulide

Method validation [33]:

System suitability:

The system suitability of the method was studiedié¢termine the reproducibility of chromatographystem and
column performance was acceptable for intendedytical application. Four parameters i.e. precisibpeak area
of five replicate injections, retention time of &d drugs, number of theoretical plates, asymmitcyor and
resolution between two peak of analytes were evadud he results are shown in Table 1.

Table 1: RESULTS OF SYSTEM SUITABILITY STUDY

Data obtained
DROT | NIM
Retention Time 3.005 | 4.956
Theoretical plates per column 4658 6739
Symmetry factor/Tailing factor 1.21 1.15
Resolution 13.28

Parameters

Linearity:

The Linearity of analytical method is its abilitp tobtain test results, which are directly propovéibto the
concentration of analyte in the test sample .Thedliity of the assay method, was established hecting test
samples in the range of 4-80 pg/ml for drotavetigdrochloride and for nimesulide 5-100 pug/ml. Eaolution
was injected twice into HPLC and the average atezaeh concentration was calculated. The regressiatysis
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was carried out from graph of peak area Vs conagatr; correlation co-efficient and Y- Interceptmbt was also
evaluated. Linear regression equation and coreglatbefficient was found to be y = 14.5310 X + B549 and r =
0.9995 for drotaverine hydrochloride and for nindigly it was found to be y = 24.3764 X + 45.919&l an=

0.9997; where 'y’ is area of peak and ‘X’ is thencentration of drug solution, respectively. Calttma curves of
DROT and NIM are shown in Figure 4 and Figure Sili€ation curve data for DROT and NIM are showriTiable

2.

Table 2: CALIBRATION CURVE DATA FOR DROT AND NIM

Concentration of | Area of DROT | Concentration of | Area of NIM
DROT (ug/ml) (n=5) NIM (pg/ml) (n=5)
4 232.32 5 162.71
16 399.774 20 533.68
32 618.062 40 1019.932
64 1082.616 80 2014.492
80 1330.36 100 2473.434
Mean % RSD 0.0069 0.0051

Calibration curves of DROT and NIM
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Figure 41: Calibration curve of DROT Figure 5: Calibration curve of NIM
Accuracy:

Accuracy of the methods was assured by spikingptegiously analysed sample with 50%, 100%, and %506f
target concentration. The resulting mixtures wessaged, and the results obtained for both druge e@mpared to
those expected. The good recoveries with the spikiethod prove the good accuracy of the proposetiaus.
Results for recovery study are shown in Table 3.

TABLE 3: RESULTS OF ACCURACY STUDY

Drug Amount taken _Amount reAcrg\?grgtd* %
conc. fug/ml) | spiked* (ug/ml) (ng/mi) recovery = S.D *

16.05 8 24.1863 100.567 + 0.52p

Drotaverine hydrochloride 16.05 16 31.9933 99.823 + 0.644

16.05 24 39.8819 99.580 + 0.671
19.96 10 30.1142 100.615 +0.45]1
Nimesulide 19.96 20 39.9973 100.093 + 1.085

19.96 30 49.9271 99.934 + 0.46"1

*Average of three experiments

Precision:

Precision was determined by two ways; by systentigim and Intermediate precision. System precisi@s
demonstrated by making five replicate injectionstafndard solution. The %RSD for the analyte peak af these
replicate injections was evaluated. The resultSydtem precision is indicating that an acceptabéeigion was
achieved for simultaneous determination of drotismeehydrochloride and nimesulide, as revealed bip RS.0%.
The intermediate precision of test method was destnated by carrying out precision study at threeceatration
level as 50 %, 100%, 150% (i.e 8, 16, 24 pg/ml 40d 20, 30 pg/ml ) for DROT and NIM respectively.
Intermediate precision study includes intra-day Bnter-day analysis. Results for repeatability sihewn in Table
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4. Results for intraday and inter day for DROT &HiM are shown in Tables 5 and 6 respectively.

TABLE 4: REPEATABILITY DATA FOR ANALYSIS OF DROT AN D NIM

Sr.No | Area of DROT | % Assay| Areaof NIM | % Assay
1st 395.39 99.15 529.41 99.17|
2nd 396.48 99.62 532.22 99.74)
3rd 396.97 99.83 538.46 101.07
4th 401.72 101.88 530.35 99.36
5th 398.18 100.35 528.16 98.91
6th 400.82 101.49 535.67 100.44

Mean 398.26 100.39 532.378 99.79
S.D. 2.5140 1.081 3.963 0.813(
% RSD 0.631 1.077 0.744 0.814]

TABLE 5: RESULTS OF INTERMEDIATE PRECISION FOR DROT AVERINE

Intraday precision Interday precision
Cone. of pg/ml) ™—ean+SD | %RSD| Mean+SD | %RSD
8 281.37 + 0.847| 0.301] 281.115+1.206  0.4P9
16 398.163 + 1.784 0.449 398.48 + 1.484 0.3f2
24 516.646 +2.897] 0.557 512.557 +4.495 0.8[6

TABLE 6: RESULTS OF INTERMEDIATE PRECISION FOR NIM ESULIDE

Intraday precision Interday precision
Conc.@g/ml) ™ Yean+SD | %RSD| Mean+SD | %RSD
10 287.83+ 2,255 0.783 290.61 +1.4p7 0.484
20 535.03 + 2.385 0.445] 536.67 +3.643 0.6¥9
30 778.18 £3.755  0.482 778.64 + 2.986 0.383

Limit of detection and limit of quantitation:

Limit of detection and limit of quantitation wast&lslished based on the residual standard deviatietmod. LOD
and LOQ for drotaverine hydrochloride were 0.196d 8.5781 pg/ml, respectively, and for nimesulid&@4 and
0.7921 pg/ml, respectively

Specificity:
Specificity was carried as interference from placdlst only placebo & then injecting syntheticxtire containing
placebo and API’s as tablet ratio and method wasddo be specific.

Application of Proposed Method to Tablet Dosage Fan:

Twenty tablets were weighed accurately and powdePesvder equivalent to 8 mg of DROT and 10 mg ofINI
into 100 ml volumetric flask and diluted to 100 wmith acetonitrile. This solution is sonicated fd@ ghins. The
solution was filtered through Whatman filter papé. 41. Transfer 10 ml of solution into 50 ml voletric flask

and dilute to mark with mobile phase to get a fic@hcentration 16 pg/ml of DROT and 20 pg/ml of NIREsults

are shown in Table 8.

TABLE 8: APPLICATION OF METHOD TO TABLET DOSAGE FOR M

Drotaverine hydrochloride Nimesulide
Sr. No Amount Amount | % Amount | Amount Amount % Amount
labeled (mg) found Found labeled Found Found
(mg) S.D. (n=3) | (mg) (mg) S.D. (n=3)
ABDOMAX tab. 80.0 100.0 79.91 99.43 99.89 +0.545 .439+ 0.536

Robustness:

Robustness of test method was demonstrated byirguout system suitability under normal conditi@m each of
altered conditions as follows. Flow rate was chanigg -10% and +10%; Organic phase ratio of mobliilase was
changed by -5% and +5% absolute; result of robsstrsudy are summarized in Table 4, result indscéteat
method is robust for simultaneous determinatioBROT and NIM. The data for robustness analysiDROT and
NIM are shown in Table 7.
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TABLE 7: RESULT SUMMARY OF ROBUSTNESS STUDY

Robustness of HPLC method for Drotaverine hydrochldde
Concentration (ug /ml)

Mobile Phase Composition
Sample Flow Rate (Water : ACN : MeOH : TEA)
Sr. No. | Control*| 1.4 ml/min| 1.6 mli/mi 55:37: 820 51:39:10: 0.2

1 3.007 3.125 2.907 3.091 2.955

2 3.01 3.114 2.91 3.11 2.953

3 3.003 3.109 2.912 3.097 2.958
MEAN | 3.0066 3.116 2.9096 3.0993 2.9553
SD 0.0035 0.0081 0.0025 0.0097 0.0025
RSD 0.1168 0.2626 0.0864 0.3133 0.0851

Robustness of HPLC method for Nimesulide
Concentration(ug /ml)

Sample Flow Rate Mobile Phase Composition
(Water : ACN : MeOH : TEA)
Sr. No. | Control*| 1.4 ml/min| 1.6 ml/min 55:37:820] 51:39:10: 0.2

1 4.957 5.134 4.909 4.995 4.901

2 4.959 5.127 4.892 4.991 4.911

3 4.953 5.13 4.899 4.994 4.908

MEAN | 4.9563 5.1303 4.9 4.9933 4.9066
SD 0.0030 0.0035 0.0085 0.0020 0.0051
RSD 0.0616 0.0684 0.1743 0.0416 0.1045

*Control condition: mobile phase composition (Water: ACN: MeOH: TBE&)38:9:0.2 and flow rate 1.5 ml/min.
CONCLUSION

The data demonstrate that the new RP-HPLC methoHawve developed showed acceptable linearity, spigif
accuracy, precision and robustness in the condantreange of 4-80 pg/ml for drotaverine hydrociderand 5-100
pg/ml for nimesulide, as per the requirement of I@didelines. The method described is rapid since
chromatographic run time is 7 min. In conclusidre proposed method could be routinely used foatfaysis of
drotaverine hydrochloride and nimesulide in tadiedage form.
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