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ABSTRACT KEYWORDS
Nabumetone is anon-steroidal anti-inflammatory drug used to treat pain or Nabumetone;
inflammation caused by arthritis and Paracetamol is analgesic and anti- Paracetamol;
pyretic drug. This paper describes a simple, accurate and sensitive high- RP-HPLC;
performance liquid chromatographic method for simultaneous quantifica- Method validation;
tion of these compounds as the bulk drug and in tablet dosage forms. RP- Pharmaceutica formulations.

HPLC separation and quantition of drugs was carried out on Jasco HPLC
systemwith Hypersil C,, column (250 mmx4.6 mm) using amobile phase of
acetonitrileand 0.05 % aqueousacetic acid (70:30, v/v) at flow rateof 1 ml/
min using Naproxen sodium asinternal standard and detection using PDA
detector was carried out at 238 nm. The method was validated for specific-
ity, linearity, precision, accuracy, limit of detection, limit of quantification.
The method has been successfully applied for the analysis of drugs in
pharmaceutical formulation. The accuracy of the method was assessed by
evaluation of linearity (5-25ug/ ml for both Nabumetone and Paracetamol),
precision (intra-day RSD 0.1097 % and inter-day RSD 0.9899 % for
Nabumetone and intra-day RSD 0.0550 % and inter-day RSD 1.1511 % for
Paracetamol), and accuracy (99.07-100.12 + 0.977 % for Nabumetone and
100.82+ 0.660 % for Paracetamol) in accordance with ICH guidelines.
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INTRODUCTION

Nabumetone (NAB), chemicaly, 4-(6-methoxy-2-
naphthyl)-2-butanoneisanon-steroida anti-inflamma:
tory drug of thearylalkanoic acid family used to treat
painor inflammeation caused by arthritig¥- Itisofficid in
Briti sh Pharmacopoeid? and United States Pharma-
copoeid®. Paracetamol (PAR), 4-hydroxyacetanilide
isawiddy-used analgesic and antipyretic drugi“®.

Literaturereview revealsthat several chromato-

graphic methods have been reported for theanaysisof
Nabumetoneinbiologicd fluids®™ andin pharmaceu-
ticd formulationg*? either doneor in com-binationwith
other drugs. Also methods have been published for
anaysisof Paracetamol whichinclude HPLC*4 non-
suppressed ion chromatography!*®l, spectrophotom-
etryl1619 gither assingle or in combinationswith other
drugs, but no HPLC method hasyet been reported for
simultaneous estimation of Nabumetone and
Paracetamol. This paper describes simple, accurate,
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Figurel: Representativechromatogram obtained for stan-
dard mixtur eof Par acetamol (10 pg/ ml, 2.657 min), Naproxen
sodium (5 pg/ ml, 3.667 min) and Nabumetone (10 png/ ml,
4.960 min)

precise and sensitive HPL C method for simultaneous
determination of Nabumetoneand Paracetamol incom-
bined tablet dosage form. The proposed method was
optimized and validated asper the International Con-
ferenceon Harmonization (ICH) guidelines®.

EXPERIMENTAL

Chemicalsand reagents

Analyticaly puresamplesof NAB and PAR were
obtained from Divi’s Laboratories Ltd. (Hyderabad)
and CiplaLtd. (Pune, India), respectively used assuch
without further purification. Fixed dose combination
used inthisstudy wasNiltis Ptablets (Ipcalaboratories
Ltd., India) labeled to contain 500 mg of NAB and
500 mg of PAR were procured from thelocal market.
Chemica sand reagents of analytica -gradewere pur-
chased from Merck Chemicals, Mumbai, India

I nstrumentation and chromatogr aphic conditions

Jasco HPL C system consi sting of Jasco PU-2080
plus HPLC pump, MD 2010 PDA detector and
BORWIN-PDA (Version 1.50) software was used for
analysis. Separation was carried out on Hypersil C
(250 mmx4.6 mm) columnusingAcetonitrileand 0.05
% agueous acetic acid intheratio (70:30, v/v) asmo-
bile phaseat flow rate of 1 ml/ min. Sampleswerein-
jected using Rheodyne injector with 20 ul loop.
Naproxen (NAP) was used as internal standard and
detectionwascarried out a 238 nm. All weighing were

Hnalytical CHEMISTRY o

TABLE 1. Systemauitability parameter sfor RP-HPL C method

Sr. No. Parameters PAR NAP NAB
1 Theoretical plates 10761 13039 16784
2 HETP (cm) 0.0023 0.0019 0.0015
3 Resolution’ 1.936  1.509
4 Asymmetry factor  1.24 1.16 1.01

“with respect to previous peak
done on Shimadzu balance (M odel AY-120).
Prepar ation of standard stock solution

Standard stock solution of NAB, PAR and NAP
were prepared by dissolving 10 mg of eechdrugin 10
ml of mobilephasein separate volumetric flasksto get
concentration of 1 mg/ ml. Onemililitreof each stock
solution wasfurther diluted to 10 ml withmobile phase
to get aworking standard solution of concentration 100

pug/mil.
Procedurefor analysisof tablet formulation

Twenty tablets were weighed accurately and a
quantity of tablet powder equivalent to 10 mg of each
NAB and PAR wasweighed and transferred to a 10
ml volumetric flask containing about 7 ml of mobile
phase, ultrasonicated for 5 min. and volumewas made
up tothemark with themobile phase. Thesolutionwas
filtered through Whatman filter paper No. 41and 1 ml
of filtratewasfurther diluted to 10 ml with mobilephase.
Onemililitreof thissolution wastransferred to 10 ml
cdibrated volumetricflask and 0.5 ml stock solution of
NAP was added and the volume was made up to the
mark with themobile phase. After setting the chromato-
graphic conditionsand stabilizing theinstrument to ob-
tain asteady baseline, the tablet sample solution was
injected, chromatogram was obtained and the peak
areaswererecorded. The peak arearatios of each of
thedrugsto theinternal standard were calculated and
theamount of each drugin samplewas estimated from
therespectivecalibration curves.

System suitability

Thesystem suitability wasassessed by six replicate
injectionsof themixture containing 10 ug/ ml of NAB
and 10 ug/ ml of PAR and 5 pg/ ml of NAPwere ap-
plied onto the column.. Theresolution, peak asymme-
try, number of theoretical platesand HETPwereca cu-
lated asrepresented in TABLE 1. Thevauesobtained
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TABLE 2: Regression analysisof calibration curvesfor RP-
HPL C method

Parameter NAB PAR
Linearity range (ug/ ml) 5-25 5-25
Correlation co-efficient 0.9999 0.9999
Slope (m) 0.1133 0.1355
Intercept (c) -0.0600 0.0279
LOD? (ug/ ml) 0.233 0.260
LOQ" (ug/ ml) 0.698 0.789
Accuracy (% Recovery)  99.07-101.90 99.67-101.61

Precision (% RSD)®

Intraday (n® = 3) 0.1097 0.0550

Inter day (n = 3) 0.9899 1.1511
3L OD = Limit of detection, °LOQ =Limit of quantitation, “(RSD
= Relative standard deviation, 9n = Number of deter mination
demonstrated the suitability of the systlemfor theandy-
ssof thesedrugsin combination. Mean retentiontimes
werefoundtobe2.657 min, 3.667 minand 4.960 min,
for PAR, NAPand NAB respectively. Therepresenta-
tive chromatogram of the standard sol ution of mixture
isshowninfigurel.

Method validation

Themethod wasvalidated for linearity, accuracy,
intra-day and i nter-day precision and robustness, in ac-
cordancewith |CH guiddines®.

Linearity

Aliquots0.5, 1, 1.5, 2and 2.5 ml of working stan-
dard solution of NAB and PAR weretransferredina
seriesof 10 ml calibrated volumetric flasks separately.
Toeachflask, 0.5 ml stock solution of NAPwas added
and thevolumewas made up to the mark withthe mo-
bile phase. Fivereplicates per concentration werein-
jected and chromatogramswere recorded. The peak
arearatios of NAB to NAP and PAR to NAP were
ca culated and respective cdlibration curveswereplot-
ted of response factor against concentration of each
drug.

Precision

Oneset of threedifferent concentrationsof mixed
standard solutions of NAB and PAR were prepared
and NAP (5 pg/ ml) was added in each solution. All the

solutionswereanayzed threetimes, in order torecord
any intraday variationsintheresults. Responsefactors
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TABLE 3: Recovery studiesof NAB and PAR

Level of % % Mean Recovery* Standard Deviation 9% R.SD.*
Recovery

NAB PAR NAB PAR NAB PAR
50 101.90 99.67 0.4386 0.5232 0.4304 0.5249
100 99.44 101.61 1.4283 0.5734 1.4363 0.5643
150 99.07 101.32 1.0642 0.8845 1.0741 0.8729

* Avg. of three determinations, R.S.D. isrelative standard devia-
tion

of each drug tointernal standard were calcul ated. For
Inter day variationsstudy threedifferent concentrations
of themixed standard solutionsinlinearity rangewere
analyzed on three consecutive days.

Accuracy

To check the accuracy of the method, recovery
studieswerecarried out by addition of standard drug
solutionto pre-anayzed sample solution at three differ-
ent levelsof 50 %, 100 % and 150 %.

LOD and LOQ

LOD and LOQ were calculated as 3.3 ¢ /S and
100 /Srespectively; whereo isthestandard deviation
of theresponse (y-intercept) and Sisthe s opeof the
cdibrationplot.

Robustness

Theinfluenceof small, ddliberatevariationsof the
analytical parameters on peak area of the drugswas
examined. Thefactorsvaried wereflow rateof themo-
bilephase (1.0+ 0.02 ml/ min), a wavelength at which
thedrugswererecorded (238 + 2 nm) and mobile phase
percentage with respect to acetonitrile (+ 2 %). One
factor at atimewas changed to estimatetheeffect. The
solutions containing 10 pg/ ml of NAB and 10 pg/ ml
of PAR and 5 png/ ml of NAP were applied onto the
column. A number of replicateanayses (n = 3) were
conducted at 3 levels of the factor (-, 0, +). It was
observed that there were no marked changesin the
chromatograms, which demongtrated thet the RP-HPLC
method devel opedisrobust.

RESULTSAND DISCUSSION:
For RP-HPL C method different mobile phaseswere

tried and the mobile phase containing Acetonitrileand
0.05 % agqueous acetic acid inratio (70:30, v/v) was

—— a%a['yttaa[’ CHEMISTRY
A ndian W



54 RP-HPLC method for simultaneous analysis of nabumetone and paracetamol

ACAIJ, 10(1) 2011

Full Peaper ==

found to beoptima for obtaining well defined and re-
solved peaks with mean retention times 2.657 min,
3.667 min and 4.960 min, for PAR, NAPand NAB
respectively.

Straight-line calibration graphswere obtained for
NAB and PAR with RP-HPLC method with high cor-
relaion coefficdent. TABLE 2summarizeslinearity range,
correlation coefficient, standard deviation, LOD and
LOQ for themethod. The proposed method wasa so
evaluated by the assay of commercially availabletab-
letscontaining NAB and PAR. The % assay wasfound
tobe100.60+ 1.0068 for NAB and 100.21 +0.9545
for PAR (mean+ S.D., n= 6). The method was found
to be accurate and precise, asindicated by recovery
studies and % RSD not more than 1.5. The % RSD
vauesweresdtisfactorily low indicating reproduci bility
of themethod. Results of recovery studieswerefound
to be satisfactory (closeto 100 %) and arereported in
TABLE 3for proposed RP-HPLC method.

CONCLUSIONS

Thesimple, accurate and sensitive validated RP-
HPL C method for s multaneous determination of two-
component drug mixture of NAB and PAR has been
deve oped. Themethod may berecommended for rou-
tineand quaity control analysisof theinvestigated drugs
in pharmaceutica formulaions.
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