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ABSTRACT

The present work was undertaken with the aim teldpvand validate a rapid and consistent RP-HPLGhoé in
which the peaks will be appear with short periodimie as per ICH Guidelines. The HPLC separatiors aahieved
on a Kromosil -ODS £ (250 X 4.6 mm; 5 ) column in an Isocratic Modlkee Thobile phase composed of Water
[HPLC Grade] (45 %) [pH 2.5 adjusted with OPA] amdethanol (55 %). The flow rate was monitored at 1.0
mL/min. The wavelength was selected for the deteetas 277 nm. The retention times found for Suptatr and
Naproxen was 2.790 and 3.481 min respectively. %hecovery was 99.02- 100.75 for Sumatriptan and®9
100.22 for Naproxen. The linearity was establistiedthe range of 20-80 pg/mL for both Sumatriptard an
Naproxen. The LOD for Sumatriptan and Naproxen werg6é and 0.57 pg/mL respectively. The LOQ for
Sumatriptan and Naproxen were 1.88d 1.74 pg/mL respectively. The proposed methadadaquate sensitive,
reproducible, and specific for the determinationSafmatriptan and Naproxen in bulk as well as ingablosage
forms.

Keywords: Sumatriptan, Naproxen, ICH Guideline, RP-HPLC, LQDQ.

INTRODUCTION

Migraine is a mysterious disorder characterizeghligating headache, usually restricted to onewlideh comes in
attacks lasting 4-48 hours and is often associai#id nausea, vomiting, sensitivity to light and sduand other
symptoms. Migraine is of two types-with aura (cleal in which headache is preceded by visual arolegical
symptoms and migraine without aura (common migiaileug therapy of migraine has to be individualize
severity and frequency of attacks and responsendifvidual patient to various drugs determine theicé.
Sumatriptan succinate, domperidone and naproxewidedy used for the treatment of migraine withaeither as
monotherapy or as multiple drug therapy for betficacy. Sumatriptan succinate (Fig. no. 1) isrolvally 3-[2-
(dimethylamino) ethyl]-N-methyl-indole-5-methandsulamide succinate [1-3]. Sumatriptan succinateffisial in
British pharmacopoeia [4], European Pharmacopdgiatfid United States Pharmacopoeia [6]. It is actiele 5-
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hydroxytryptamine receptor subtype agonist and usedanti migraine drug. Naproxen sodium is (Fig.i®)
chemically (S)-6-methoxg-methyl-2-naphthaleneacetic acid, sodium salt. begm [7-9] is a non-steroidal anti-
inflammatory drug (NSAID) with analgesic and antiglyc properties. Analytical methods available for
determination of Sumatriptan succinate include RR-El detection [10], HPTLC [11], UV [12]. Analytic@urnals
report the estimation of naproxen through liquidochatography [13-16]. Among these methods, HPLGrs
accurate and precise method for estimation of dimdmilk and their formulations. Various workersrbaeported
HPLC methods for individualistic estimation of Sun@an and Naproxen with few reports of simultameo
estimation of two drugs. Simultaneous estimatiortwad or more drugs by reverse phase high performdinaid
chromatography (RP-HPLC) is also common in litemtu
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Fig. No. 1 Chemical Structure of Sumatriptan
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Fig. No. 2 Chemical Structure of Naproxen
MATERIALS AND METHODS

Chemicals and Reagents UsedThe following chemicals were used for the procestgter [HPLC Grade],
Sumatriptan and Naproxen [working standards], mmethgHPLC Grade] and orthophosphoric acid. All the
chemicals were procured from Standard Solutionslgifgbad, Andhra Pradesh.

0.45 p membrane filters (Advanced Micro Devices. Rid., Chandigarh, India) were used for filtratiohvarious
solvents and solutions intended for injection itite column.

Apparatus and Chromatographic Conditions: The equipment used was High Performance Liquid
Chromatography Equipped with Auto Sampler and DADRJY Detector. The column Kromosil -ODS, 3250 X
4.6 mm; 5 n) was selected. The flow rate was magit@t 1.0 mL/min. The detection was carried o7at nm.
The injection volume selected 20 uL, the tempeeatdfithe column oven was maintained at 25 °C, #tedlor used
was Photo diode array and the run time was 8.0 min.

The ultra violet spectra of the drugs used for theestigation were taken on a Lab India UV 3000
spectrophotometer for finding out théjs,values.

Solubility of the compounds was enhanced by soigigabn an ultra sonicator (Power Sonic 510, (Hwashi
Technology).

All the weighings in the experiments were done wdth Afcoset electronic balance. The Hermle miamlit
centrifuge 2100 (model no 292 P0O1) was used forddmtrifugation process and Remi equipments (model
CM101DX) Cyclomixer was used.
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Glassware:All the volumetric glassware used in the study wb&rade A quality Borosil.

Preparation of buffer [17]: The buffer solution was prepared by 1 X>M of ortho Phosphoric Acid in a 2000 mL
beaker with water [HPLC grade]. Then the pH wasistéid to 2.5 with ortho phosphoric acid.

Preparation of mobile phase:The mobile phase was prepared by mixing a mixtéiaove buffer 450 mL (45 %)
and 550 mL of methanol HPLC (55 %) and degas irastinic water bath for 5 minutes. Then, the satuti@s
filtered through a 0.45 p filter under vacuum.

Preparation of standard solution of Sumatriptan and Naproxen: About 10 mg Sumatriptan was weighed
accurately and transferred into a 10 mL clean agdsdlumetric flask. Initially, the drug was mixedth 7 mL of
diluent. The solution was sonicated for 15 mindomplete dissolution of the drug. The final volumas made up
to the mark with the same solvent. Similarly, abb@tmg naproxen was weighed accurately and tranesfénto a
10 mL clean and dry volumetric flask. Initially,e¢hdrug was mixed with 7 mL of diluent. The solutioms
sonicated for 15 min for complete dissolution & thrug. The final volume was made up to the matk tiie same
solvent to get a concentration of 1000 pg/mL.

From the above prepared stock solutions 0.4 mLuofi&@riptan and Naproxen were pipetted out into anLCclean
and dry volumetric flask and it was diluted up be tmark with diluent. This mixed stock solution tans 40.0
pag/mL of Sumatriptan and 40.0 pg/mL of Naproxen.

Preparation of sample solution of Sumatriptan and Mproxen: Twenty tablets were weighed accurately and a
quantity of tablet powder equivalent to 20 mg ofrfatriptan and 20 mg of Naproxen were weighed assotired

in the 70 mL mobile phase with the aid of ultraisation for 20 min. The content was diluted witt0IAL mobile
phase to furnish the preparation of stock solutidre stock solution was filtered through a 0.45 Nyon syringe
filter and 10.0 mL of the filtrate was diluted indd50.0 mL volumetric flask to get the desired @niration of 40.0
pg/mL of Sumatriptan and 40.0 pg/mL of Naproxen.

System Suitability: The tailing factor for the peaks due to Sumatripgad Naproxen in Standard solution should
not be more than 2.0. The Theoretical plates ferShmatriptan and Naproxen peaks in Standard solstiould
not be less than 200The system suitability of the method was checkedhfgcting five different preparations of
the Sumatriptan and Naproxen. The parameters tdrsysuitability were checked.

VALIDATION DEVELOPMENT [18-25]

1. System Suitability: A Standard solution was prepared by using Suntatrisuccinate and Naproxen sodium
working standards as per test method and was @ge€ive times into the HPLC system. The systenability
parameters were evaluated from standard chromasgby calculating the % RSD from five replicateettjons
for Sumatriptan succinate and Naproxen sodiumpntiete times and peak areas. The data are represantable
no. 1 and 2.

Acceptance Criteria: The % RSD for the retention times of principal pdekn 5 replicate injections of each
Standard solution should be not more than 2.0 %. %hRSD for the peak area responses of principak frem 5
replicate injections of each standard Solution &hbe not more than 2.0 %. The number of theorepieges (N) for
the Sumatriptan succinate and Naproxen sodium pisakié T 3000. The Tailing factor (T) for the Sumptan
succinate and Naproxen sodium peaks is NMT 2.0.

Table no. 1: System Suitability data for Sumatriptan

Injection RT Peak Area | USP Plate count| USP Tailing
1 2.789 2748977 9478.317159 1.021108
2 2.790 2748357 9452.196217 1.080574
3 2.789 2748360 9569.928335 1.090824
4 2.780 2748206 9619.633847 1.08993p
5 2.78¢ 274840 9749.90746 1.10861(
Mean 2.788 2748461 9573.997 1.07821
SD 0.002345 297.998| @ - | e
% RSD | 0.084118 0.0108 | = ---m | e
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Table no. 2: System Suitability data for Naproxen

Injection RT Peak Area | USP Plate count| USP Tailing
1 3.480 729374 10953.609752 1.60440f
2 3.481 729587 10951.0142864 1.604878
3 3.481 729020 10003.27863( 1.59095f
4 347 72917 10986.90642 1.58435:
5 3.478 729744 10946.878423 1.56645]L
Mean 3.478 729379.8 10768.34 1.590200
SD 0.003317 294.7104 e | e
%RSD | 0.9536 0040 | [
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Fig. No. 3 A typical chromatogram for standard drugs
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Fig. No. 4 A typical chromatogram for sample drugs
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2.Specificity: Solutions of standard and sample were prepared essthe test method are injected into
chromatographic system. The chromatograms of stdratad sample should be identical with near redentime.
The specificity are represented in fig.no.3 and 4.

3.Precision: It is a measure of degree of repeatability of aalgical method under normal operation and it is
normally expressed as % of relative standard devigt RSD). The standard solution was injecteditertimes and
measured the area for all five injections in HPIGe % RSD for the area of five replicate injectiovess found to be
within the specified limits. The data are represé table no. 3 and 4.

Table no. 3: Precision results for Sumatriptan

Peak Areas of

Injection Sumatriptan | % Assay
1 205625 99.95
2 206225 100.24
3 205840 100.06
4 204283 99.30
5 205735 100.00
Mean 205541.6 99.91
SD 739.0046 0.35819
% RSD 0.35 0.35

Table no. 4: Precision results for Naproxen

Peak Areas of

Injection Naproxen % Assay
1 734360 98.66
2 739098 99.30
3 755696 101.53
4 748289 100.53
5 744147 99.98
Mean 74431t 100.0(
SD 8241.164 1.107678
% RSD 11 1.10

Acceptance Criteria: The %RSD for the area of all the five injectiohesld not be more than 2%.

4. Intermediate Precision/RuggednessTo evaluate the intermediate precision (also knas/fRuggedness) of the
method, precision was performed on different dayging different make column of same dimensiong Standard
solution was injected for five times and measuhedarea for all five injections in HPLC. The % RfDthe area of five
replicate injections was found to be within thecifed limits. The data are represented in tablebrend 6.

Table no. 5: Ruggedness results for Sumatriptan

I Peak Areas of
Injection Sumatriptan % Assay
1 205267 99.78
2 205625 99.95
3 205840 100.00
4 202735 98.55
5 208991 101.50
6 208543 101.37
Mean 206333.5 100.19
SD 2572.599 1.100894
% RSD 1.24 1.09
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Table no. 6: Ruggedness results for Naproxen

I Peak Areas of
Injection Naproxen % Assay
1 736792 99.99
2 73436( 99.6¢€
3 75569¢ 101.5¢
4 744147 99.98
5 744127 99.97
6 752525 101.10
Mean 744607.8 100.37
St 8392.5¢ 0.75353!
% RSD 1.1 0.7¢

Acceptance Criteria: The %RSD for the area of all the five injectioh®sld not be more than 2%.

5. Accuracy: The accuracy of an analytical procedure expredsmslbseness of agreement between the value
which is accepted either as a conventional truaeval an accepted reference value and value fotlvelstandard
solution with Accuracy -50 %, Accuracy -100 % anccéracy -150 % were injected into chromatograpétesnand
calculated the amount found and amount added foraBiptan and Naproxen and further calculated midévidual
recovery and mean recovery values. The data areseqted in table no. 7 and 8.

Table No. 7: Accuracy results for Sumatriptan

%Cgfnggrllggtllgc el Amoté;tga)\dded Amot(Jrr:]tgf)ound % Recovery | Statistical Analysis of % Recovery,
50 % Injection 1 20 20.15 100.75 MEAN 99.69333

50 % Injection 2 20 19.86 99.31

50 % Injection 3 20 19.80 99.02 % RSD 0.92

100 % Injection 1 40 39.88 99.70 MEAN 99.83333
100 % Injection 2 40 40.12 100.30

100 % Injection 3 40 39.80 99.50 % RSD 0.41

150 % Injection 1 60 60.12 100.21 MEAN 99.97333
150 % Injection 2 60 59.76 99.61

150 % Injection 3 60 60.06 100.10 % RSD 0.31

Table No. 8: Accuracy results for Naproxen

Concentration Amount added | Amount found % Recovery | Statistical Analysis of % Recovery

% of spiked level (mg) (mg)

50 % Injection 1 20 20.04 100.22 MEAN 100.06
50 % Injection 2 20 19.97 99.85

50 % Injection 3 20 20.02 100.11 % RSD 0.18
100 % Injection 1 40 40.01 100.02 MEAN 100.04
100 % Injection 2 40 40.05 100.14

100 % Injection 3 40 39.98 99.96 % RSD 0.091
150 % Injection 1 60 60.08 100.14 MEAN 100.02
150 % Injection 2 60 59.97 99.96

150 % Injection 3 60 59.98 99.98 % RSD 0.09

Acceptance Criteria: The %Recovery for each level should be betweed @8102.0 %.

6.Linearity: It is the ability of the method to elicit test wéisthat is directly proportional to analytic comteation
within a given range. It is generally reported asiance of slope or regression line. It is detegdiby series of
three to six injections of five of more standarBéfferent levels of solution were prepared and dbgel to the
chromatographic system and the peak area was neeiaBlotted a graph of peak area versus concentrabiorX¢
axis concentration and on Y-axis Peak area) anculedé the correlation coefficient. The calibratiomrve was
represented in fig. no. 3 and 4. The data are septed in table no. 5 and 6.
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Table no. 9: Linearity results for Sumatriptan

Concentration (ug/mL) | Average Area Statistical Aalysis

102965

30 154371

40 205856 Slope 5140

50 257167 y-Intercept 114.7

60 308577 Correlation Coefficient] 1

70 359903

80 411306

Table no. 10: Linearity results for Naproxen

Concentration (ug/mL) | Average Area StatisticaAnalysis

372546

30 558296

40 744400 Slope 18600

50 930308 y-Intercept 276.2

60 1116282 Correlation Coefficient| 1

70 1302046

80 1488277

Acceptance Criteria: The correlation coefficient should not be lessth®99.

Peak Area

450000
400000
350000
300000

y =5140.6x + 114.74
250000

R?2=1
200000

150000
100000
50000

0
0 20 40 60 80 100

Concentration

Fig. no. 5 Calibration curve for Sumatriptan
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Fig. No. 6 Calibration curve for Naproxen

7. Limit of Detection: The detection limit of an individual analytical pexure is the lowest amount of analyte in a
sample which can be detected but not necessaidgtiies as an exact value.

Limit of Detection for Sumatriptan and Naproxen: The lowest concentration of the sample was prepaitd

respect to the base line noise and measured thal $g@noise ratio. Limit of detection is the lowesncentration of
the substance that can be detected, not necesgaatified by the method. (Regression statistid® minimum

concentration at which the analyte can be detdstdétermined from the linearity curve by applythg following

formula.

Limit of detection (LOD) :g x 3.3

Where S - slope of the calibration curve
o — Residual standard deviation

LOD = 33
S
3.3887.0705
= - = 0.56 for Sumatriptan

= - = 0.57 for Naproxen
18600

8. Limit of Quantification: It is defined as lowest concentration of analyta sample that can be determined with
acceptable precision and accuracy and reliabiltyalgiven method under stated experimental comditicOQ is
expressed as a concentration at a specified sigmalise ratio.
9.
Limit of Quantification for Sumatriptan and Naproxe n: The lowest concentration of the sample was prepare
with respect to the base line noise and measureditinal to noise ratio. Limit of Quantification tise lowest
concentration of the substance that can be estihantitatively. It can be determined from lingagurve by
applying the following formula

Limit of Quantification (LOQ) :g %10
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Where S — slope of the calibration curve
o — Residual standard deviation

LOQ=_1%0
S
10 X 867.0705
= e = 1.69 for Sumatriptan
5140
LOQ=_1D
S

10 X 3244.904
= - = 1.74 for Naproxen

10.Robustness As part of the Robustness, deliberate change inflihe rate, mobile phase composition,
temperature variation was made to evaluate thedtrggathe method. The standard and samples of SBiptaatand
Naproxen were injected by changing the conditiohslwmomatography. There was no significant chang¢he
parameters like resolution, tailing factor, asymmgeftctor, and plate counthe data are represented in table no. 11
and 12 and fig. no. 7, 8 and 9.

Table No. 11: System Suitability Results for Sumatptan (Change in Flow Rate)

Flow 0.8 mL/ Std. Tailing Flow 1.0 Std. Tailing Flow 1.2 Std. Tailing

min. Area factor mL/min. Area factor mL/min. Area factor
273707 1.362089 206349 1.280574 166195 1.2853f2
273211 1.352617 205267 1.279937 165885 1.299385
27394t 1.37692! 20562¢ 1.26172: 16630« 1.30806:
273465 1.345752 205840 1.276089 167243 1.274662
273862 1.374925 205735 1.25064( 165762 1.267680

Avg 273638.6 1.362462 Avg 205763.2 1.269791 Avg 166277.6 1.287022

SD 301.369 0.013609 SD 392.1635 0.01314 SD 582.9758 0.016786

% RSD 0.11 0.99 % RSD 0.19 1.03 % RSD 0.35 1.3

Table No. 12: System Suitability Results for Naprogn (Change in Flow Rate)

Flow 0.8 mL/ Std. Tailing Flow 1.0 Std. Tailing Flow 1.2 Std Tailing
min. Area factor mL/min. Area factor mL/min. Area factor
1120286 1.322089 734322 1.604878 602077 1.285372
1119282 1.331920 735792 1.584354 601854 1.319385
1121337 1.296438 734360 1.543805 602403 1.292055
1120456 1.315454 735696 1.568590 603421 1.304561
1120765 1.326551 733147 1.559986 602465 1.294621
Avg. 1120425 1.31849 Avg. 734663.4 1.572323 Avg. 602444 1.299199
SD 754.001 0.013721 SD 1100.91° 0.02336' SD 599.883: 0.01322:
%RSD 0.0¢ 1.04 % RSD 0.14 1.4¢ % RSD 0.0¢ 1.01
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Fig. no. 7: A typical chromatogram for robustness \ith flow rate (for 0.8 mL/min flow)
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Fig. no. 8: A typical chromatogram for robustness \ith flow rate (for 1.0 mL/min flow)
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Fig. no. 9: A typical chromatogram for robustness \ith flow rate (for 1.2 mL/min flow)

32
Scholar Research Library



Manidipa Debnath et al Der Pharmacia Lettre, 2015, 7 (1):23-34

RESULTS AND DISCUSSION

To optimize the mobile phase, various proportiohsvater [HPLC grade] (pH 2.5) with methanol [HPLG&@e]

were tested. The use of water [HPLC grade] (pH 2% methanol [HPLC Grade] in the ratio of 45:5%v)(v
resulted in peak with good shapes and resolutiofiov rate of 1.0 mL /min was found to be optimumthe 0.4-
1.5 mL/min range resulting in short retention tirbaseline stability and minimum noise.

By applying the proposed method, the retention sirok Sumatriptan and Naproxen were observed at02ar@l
3.481 min at 277 nm respectively. A typical chroogaam is represented in fig. no. 10.

0.187
0.165
0.145
012
0.107
>
< 0.08]
0.06%
o.o4—f

0.021

0.00]

JANYAY-— A}

050 100 150 200 250 300 350 400 450 500 550 600 650 700 750 8.00

Minutes

Fig. No. 10 A Typical chromatogram for Sumatriptanand Naproxen

Quantitative linearity was obeyed in the concei@ratanges of 20-80 pug/mL for both Sumatriptan Blaghroxen.
The relevant regression equations were y = 5140144-7 for Sumatriptan % 1) and y = 18600x + 276.2 for
Naproxen (f= 1) (where y is the peak area ratio and x is trecentration of Sumatriptan and Naproxen (pg/mL)).
The intra-day and inter-day drugs variations bygheposed method showed an RSD less than 2 % atinticthat
the method is precise. The corresponding mean egigsvof the drugs were 99.02- 100.75 % for Surpiatni and
99.85 - 100.22 % for Naproxen. This reveals thatrttethod is quite accurate. The tailing factor{lad 1.57 for
Sumatriptan and Naproxen); obtained were withinateeptance limits. The limits of detection for Srptan and
Naproxen obtained by the proposed method weredn860.57 pg/mL respectively, and limits of quanéfion for
atorvastatin and ezetimibe obtained by the proposettiod were 1.69 and 1.74 pug /mL respectivelyctvinidicate
the sensitivity of the method. The method tolerateitior variations in optimized chromatographic dtiods
indicating good robustness, which indicate theciffit performance of the column.

No interfering peaks were found in the chromatogramdicating that the excipients used in tabletfalations did
not interfere with the estimation of the drug bg tiroposed HPLC method.

CONCLUSION

The proposed HPLC method was found to be simplecige, accurate and sensitive for the simultaneous
determination of Sumatriptan and Naproxen. The otkthas validated as per ICH guidelines and alpérameters
met within the acceptance criteria. Applicabilitl this method for simultaneous estimation of Suiptdan and
Naproxen from tablet dosage forms was confirmedhddethis method is specific and can be ssfoly used

for the simultaneous estimation of Sumatriptad Haproxen in bulk drug samples, pharmaceuticahgesorms.
Hence, this method can be easily and conveniedtipt@d for routine quality control analysis of #iwve drugs.
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