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ABSTRACT

Sumatriptan and Naproxen sodium in combined dodag® is used for the treatment of
Migraine. Two new simple UV spectrophotometric mdshhave been developed and validated
for the simultaneous determination of Sumatript8¥) and Naproxen sodium (NAP) in their
combined dosage forms. First method i@ADsorption Ratio Method using two wavelengths,
272 nm [max Of NAP) and 284 nm (Isoabsorptive point). The sdamethod is the First order
derivative technique. In this method the zero drgspoint of Naproxen sodium was selected at
298 nm and for Sumatriptan it was 335 nm. The sblused was methanol in both the above
mentioned methods. The linearity range fanAbsorption Ratio was 10- 90g/mL and for
derivative method it was 20-19@/mL. All methods were validated statistically aedovery
studies were carried out. All methods were foundéoaccurate, precise and reproducible.
These methods were applied to the assay of thesdnugarketed formulation, which were found
in the range of 98.0% to 102.0% of the labeled @alor both Sumatriptan and Naproxen
sodium. Hence, the methods herein described casubeessfully applied in quality control of
combined pharmaceutical dosage forms.
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INTRODUCTION
Sumatriptan 1-[3-(2-dimethylaminoethyl)-1H-indoly§-N-methyl-methane sulfonamide is a
triptan drug including a sulfonamide group for theatment of migrane headaches[1]. Naproxen
sodium is (S)-6-methoxyg-methyl-2-naphthaleneacetic acid, sodium salt. begm has
analgesic and antipyretic properties. Literaturevesy reveals few analytical methods for
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estimation of naproxen sodium with other drug cambons like psuedoephedrine
hydrochloride by HPLC. [2]

A detailed survey of analytical literature reveattthere is no UV spectrophotometric study on
Sumatriptan and Naproxen sodium in combined do&age in pharmaceutical preparations. In
this study, UV spectrophotometric method has besrldped for determination of Sumatriptan
and Naproxen sodium and applied to commercial tatdsage forms. The results obtained were
validated as per the ICH guidelines.

MATERIALS AND METHODS

Spectral runs were made on a Perkin EImer UV-Visggectrophotometer, model- Lambda - 25
was employed with spectral bandwidth of 0.5 nm am@delength accuracy of £ 0.3 nm with

automatic wavelength corrections with a pair ofm® quartz cells. Glassware’s used in each
procedure were rinsed thoroughly with double dedilater and methanol, dried in hot air oven.

Sumatriptan reference standard and Naproxen sorBterence standard were kindly provided
by NATCO Pharma. Ltd. Hyderabad. The pharmacduticaparations of combination of
Sumatriptan and naproxen sodium that is SUMINAT BLUnimed Technologies Ltd. India.)
were obtained from local market. Methanol of analyticehgent grade was purchased by Loba
Chemie (India).

Q Absorption Ratio Method [3-5]

This method is applicable to the drugs that obegrBdaw at all wavelengths and the ratio of
absorbance’s at any two wavelengths is a constneyindependent of concentration or path
length.The solutions o0 ug/mL each of SUM and NAP were scanned in the wangtlerange

of 400to 200 nm to obtain overlain specffegure-2). Two wavelengths, 284 n(fsoabsorptive
point) and 272 nmiax Of NAP) were selected for the formation ofa@sorbance equation. The
calibration curves were determined in the concéintrtaange of 10-9Qug/mL and 10-6Qug/mL,

for SUM and NAP drugs respectively. The absorptido-efficient of each drug at both the
wavelengths were determinethe concentration of individualomponents, Gap and Gum may

be calculated using the following equations.

Cnap = (Q’n_QSUM /QNAP_QSUM) FAYAXL e (1)
Csum = (Q’n_QNAP/ QNAP_QSUM) * Allayl ................................ (2)
Q= Ao Ao 3)
QNAP: ax/ax & QSUM :aﬁ/ayl ........................................ (4)

where,A; andA, are absorbance of sample solution at Isoabsorptug (284 nm) an@ax of
NAP (272 nm) respectivelyax; and ax are the absorptivities of NAP at 284 and 272 nm
respectively andy; and ay are the absorptivities of SUM at the two wavelbesgespectively.

Preparation of test solution

Weigh and powder 20 tablets. Weigh accurately antifyeof the powder equivalent to about 50
mg of Sumatriptan and 275 mg of Naproxen sodium 10 mL volumetric flask and diluted to
100 mL with methanol. This solution is sonicated &) minutes. The solution was filtered
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through whatman filter paper no. 41. Transfer 1 ahisolution into 50 mL volumetric flask and
dilute to the mark with methanol to get a final centration 10 pg/mL of Sumatriptan and 55
pa/mL of Naproxen sodium.

First derivative spectroscopy method3-5]

First derivative spectroscopy on the basis of @@ossing measurements involves measurement
of the absolute value of the total derivative speutat an abscissa value corresponding to the
zerocrossing wavelength of the derivative spectrumraftler component. The solutions 24
ug/mL each of SUM and NAP were scanned in the wangtterange of 40@ 200 nm to obtain
overlain spectrdn this method, 298 nm was selected for the detatiin of SUM, which is the
zero crossing point of NAP and 335 nm, the zer@sirg point of SUM, was selected for the
determination of NAP. Firsdlerivative technique (D) traced withAX= 2 nm was used to resolve
the spectral overlapping. The calibration curvesenehecked for linearity and linear behavior
was observed in the concentration range of 20¢@0@\L, for each of the drugs.

Preparation of test solution

Weigh and powder 20 tablets. Weigh accurately anftifyeof the powder equivalent to about 50
mg of Sumatriptan and 275 mg of Naproxen sodium 10 mL volumetric flask and diluted to

100 mL with methanol. This solution is sonicated #) minutes. The solution was filtered
through whatman filter paper no. 41. Transfer 1 ahlsolution into 25 mL volumetric flask and

dilute to the mark with methanol to get a final centration 20 pg/mL of Sumatriptan and 110
pa/mL of Naproxen sodium.

Method validation [6]

All the methods were validated as per ICH guiddif@er parameters like Linearity, Accuracy
and Precision. The accuracy studies were carriecabdifferent concentrations by spiking a
known concentration of standard drug to thegumalyzed sample and contents were reanalyzed
by the developed method. Precision was studiednblyaing six replicates of sample solutions.
Intraday and interday precision was determined singilar manner on the next day using a
different instrument.

RESULTS AND DISCUSSION

Q - Absorption ratio Method

As shown in figurel, the overlain spectra of both drugs (20 pg/mLeath drug) show a
reproducible Isoabsorptive point at 284 nm. Thusmedion of drugs by €bsorbance ratio
equation method was carried out at 284 nm (Isoaliserpoint) and 272 nnmi{ax0f NAP). The
standard solutions of SUM and NAP were preparedetermine the absorptivity values of the
subject analyte at the two selected wavelengthe Mlethod showed good linearity in the
concentration range of 10-9Qg/mL and 10-60pg/mL, for SUM and NAP drugs. The
absorptivity values of SUM were found to be 12&d 408.0 at the wavelengths of 284 nm and
272 nm respectively and similarly the absorptiviglues of NAP were found to be 130.75 and
247.0 at the wavelengths of 284 nm and 272 nm ctispdy.
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Fig. 1: Overlain spectra of 10 pg/mL of SUM and NAP

First derivative spectroscopy method

In this method, the absorption spectra of standafdtions of SUM and NAP were recorded in
the range of 200 nm to 400 nm. TH&derivative spectra, obtained were traced with ghing

at AA=2 nm for determining zero cross points for bota thiugs as shown in figu It was
found that the % derivative spectrum of NAP crosses zero point3 8m and that of SUM
crosses zero point at 335 nm. The amplitede&98 nm were plotted against the respective
concentrations of SUM and the amplitudes at 335 wene plotted against the respective
concentrations of NAP. The method showed good tityea the range of 20-190 pg/mL for

both the drugs.
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Fig. 2: First derivative overlain spectra of SUM aml NAP
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Method validation:

The developed methods were validated for paramkkersinearity, precision and accuracy. The

data for which are presented in the tableto 3. The low value of R.S.D. value indicated #ih
the methods are precise and accurate.

Table I: Data showing linearity of developed method

Methods Q- Absorption ratio method First derivative spectroscopy method
Parameters SUM NAP SUM (at 298 nm)| NAP (at 335 nm
Linearity range| 10-9Qg /mL 10-60ug /mL 20-190ug /mL 20-190ug /mL
0.013 at 272nm 0.0157 at 272 nm
Slope 0.0128 at 284 nm| 0.0134 at284nh 0011 0.0006
0.0088 at 272 nm| -0.0157 at 272 nm
Intercept 50015 at 284 nm| - 0.0082 at 284 nn _ 0-0013 0.0009
Correlation 0.9991 at 272 nm| 0.9967 at 272 nm
coefficient 0.9994 at 284 nm| 0.9971 at 284 nm 0.9994 0.9997
Table II: Data showing precision of the developed ethod
. First derivative
Methods Q- Ab sorption spectroscopy
ratio method
method
Parameters SUM| NAP SUM NAP
Intraday Precision
(% Assay} 99.8 99.0 100.3 | 99.6
Intraday Precision
(% RSD)" 0.54 0.59 0.81 0.62
Interday Precision
(% Assay} 99.2 99.5 101.4 | 100.5
Interday Precision
(% RSD)” 0.32 0.75 0.26 0.65
a- Average of six determinations, b- Estimatedigmsterminations
Table Ill: Data showing recovery of the developed mthods
STD STD SUM
% sum | NP lsum | NaP [ found | NP loesum | seNaP
Parameters po/ found
Accuracy | pg/mL added | added | ug recovered | recovered
mL Mg /mL
pug/mL | pg/mL | /mL
Methods
O— Absorption 80 10 55 08 44 17.83| 98.39 99.08 99.39
ratio methort)ul 100 10 55 10 55 19.75| 110.0 99.88 100.00
120 10 55 12 66 21.64| 132.17 98.38 101.12
First derivative 80 20 55 16 44 35.92| 99.43 99.50 100.97
SDECIT0SCo 100 20 55 20 55 39.91| 111.06 99.54 101.93
P Y 120 20 55 24 66 43.97| 121.55 99.88 100.84
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Table IV: Results of analysis of tablet dosage formcontaining SUM and NAP

Q- Absorption method | First derivative spectroscopy|
Parameters SUM NAP SUM NAP
% Assay * 100.6 100.8 101.78 101.12
% RSD 0.35 0.48 0.21 0.65

* Average of six determinations

Application of methods to Tablet dosage form
The developed methods after validation were appieethe estimation of SUM and NAP in
tablet dosage forms available commercially. Thelte®f the study are presented in tadble

CONCLUSION

In the present work, two methods namelyakkorption ratio method and first derivative
spectroscopy method were developed for the simettas spectroscopic estimation of SUM and
NAP in commercially available tablet dosage forMsthanol was used as the solvent since both
the drugs exhibit good solubility in it and no iriegence due to excipients of the tablet
formulation were observed. The methods evaluaterk ieund to be accurate, precise and
reproducible. The methods described can be suctigsapplied in quality control of combined
pharmaceutical dosage forms.
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