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ABSTRACT
Asimple,sensitive,specific,accurate,andprecisereversephasehighperformanceliquid

chromatographicmethodwasdevelopedandvalidatedfortheestimationofLevetiracetam in
tabletdosageforms.AC18columnhaving250×4.6mm andmobilephasecontainingphosphate
buffer:acetonitrile (75:25v/v)wasused.The flow rate was0.90 ml/min and effluentsare
monitoredat206nm.TheretentiontimeofLevetiracetam is3.63min.Themethodwasvalidated
forspecificity,linearity,accuracy,precision,limitofquantification,limitofdetection,robustnessin
accordancewithICHguidelines.Limitofdetectionandlimitofquantificationforestimationof
Levetiracetam foundtobe0.59µg/mland1.79µg/ml.RecoveryofLevetiracetam intablet
formulation was found to be 101.4%.Proposed method was successfullyapplied forthe
quantitativedeterminationofLevetiracetam incommerciallyavailabletabletdosageforms.

Keywords:-Levetiracetam,RP-HPLCMethoddevelopment,Validation.

1.INTRODUCTION
Analyticalchemistryisdefinedas“Thescienceandtheartofdeterminingthecomposition

ofmaterials,whichdealswithboththeoretical,practicalscience.Inanalyticalchemistryitisof
primeimportanceto gaininformationaboutthequalitativeand quantitativecompositionof
substances and chemicalspecies.Pharmaceuticalanalysis deals medicaments and their
precursors.Qualityisimportantineveryproduct.Qualitycontrolisaconcept,whichstrivesto
produce a perfect product.Physico-chemicalmethods are used to study the physical
phenomenonthatoccursasaresultofchemicalreactions.Physico-chemicalmethodsareoptical,
photometry(photocolorimetryandspectrophotometrycoveringUV-Visible,IRSpectroscopyand
nepheloturbidimetry)and chromatographic (column,paper,thin layer,gas liquid and high
performanceliquidchromatography)methods.Modernpharmaceuticalanalysismustneedthe
followingrequirements.1.Theanalysisshouldtakeaminimaltime.2.Theaccuracyofthe
analysisshouldmeetthedemandsofPharmacopoeia.3.Theanalysisshouldbeeconomical.4.
The selected method should be precise and selective. Chromatography: The term
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chromatographywasfirstusedbytheRussianchemistandbotanistMichaelTswettin1906.The
term chromatographyisderivedfrom theGreekwords:ChromaforcolorandGrapheintowrite.
“Chromatographyisaphysicalmethodofseparationinwhichthecomponentstobeseparated
aredistributedbetweentwophases,oneofwhichisstationarywhiletheothermovesinadefinite
direction.

1.1Drugprofile
Name:Levetiracetam

Structure:

Fig1-StructureofLevetiracetam

Description:Levetiracetam,soldunderthebrandname Keppra amongothers,isamedication
usedtotreat epilepsy. Itisusedfor partial-onset, myoclonic,or tonic-clonic seizuresandistaken
either bymouth as an immediate or extended release formulation orby injection into a vein.
Commonsideeffectsoflevetiracetam includesleepiness,dizziness,feelingtired,andaggression.
 Itisuncleariflevetiracetam issafeforuseduring pregnancy,butitappearssafeforuse
while breastfeeding.

IUPACname:(2S)-1-{2-[(3-hydroxyadamantan-1-yl)amino]acetyl1}]pyrrolidone-2-carboniytile
Chemicalformula:C8H14N2O2

Molecularmass:170.209 g/mol
Physicalstate:Solid
Meltingpoint:115-118℃
Solubility:Solubleinwater,methanol,ethanol,acetonitrileandchloroform
pka:Thepkaoflevetiracetam is<-2

Mechanism ofaction:thedrugbindstoSV2A,asynapticvesicleglycoprotein,andinhibits
presynapticcalcium channels,reducingneurotransmitterreleaseandactingasaneuromodulator.

2.MATERIALANDMETHOD
2.1Materials
Levetiracetam obtainedfrom swapnroopdrugagency,Aurangabad.

2.2Instrument
Theanalysisofthedrugwascarriedoutonthermofishergradientsystem UVdetector.

EquipedvwithC18column(250×4.6mm)andrunningchromoquest4.1software.

2.3Selectionofdetectionofwavelength
TheUVspectrum ofdilutedsolutionofvariousconcentrationofLevetiracetam inmobile

phasewasrecordedusingaUVspectrophotometer.Thewavelengthofmaximum absorbance
wasobservedat206nm.ThiswavelengthwasusedfordetectionofLevetiracetam.

2.4PreparationofMobilephase
Theaim istofindthecorrectconcentrationofthemobilephase.Themobilephaseandits

strengthisameasureabilitytopullanalytesfrom thecolumn.InreversephaseHPLC with
aqueousmobilephasessuchasphosphatebufferandacetonitrile(75:25v/v).Theretentiontime
isalsoimportantcriteriaforselectionofmobilephase.
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2.5Preparationofstandardstocksolution
AnaccuratelyweighedquantitypurepowderofLevetiracetam (10mg)wastransferredto

10mlvolumetricflaskdissolvedanddilutedtothemarkwithmixtureofphosphatebufferand
acetonitrileintheratioof75:25v/v.Thevolumewasmadeuptothemarkusingsamemixtureof
mobilephasetogetfinalconcentration1000µg/ml.

2.6Preparationofsamplesolution
10tabletlabelclaim 500mgLevetiracetam IP(LEVIPIL,Sunpharmalaboratoriesltd.)were

weighed and crushed into fine powder.The amountofpowderequivalentto 25mg of
Levetiracetam wasweighedandtransferredintothe10mlofmobilephase.Theresultingsolution
wasfilteredthrough0.45µmembranefilterandsonicatedfor20minintwocycleseachof10min.
from thesamplestocksolution.

2.7 OptimizedmethodforLevetiracetam

Table1:Chromatographiccondition

3.System suitabilitytesting
3.1Preparationofworkingsolution

From freshlypreparedstandardstocksolution(1000µg/ml),1.0mlstocksolutionwas
pipettedoutanddilutedupto10mltoobtainconsequentialsolutionof10µg/ml.Theresulting
solutionwasfilteredthrough0.45µmembranefilterandsonicatedforthreecycleseachof
10min.ThreereplicatesofthissolutionwasinjectedandresultwererecordedforRT,area,tailing
factor,theoreticalplates,SD,%RSD werecalculatedfortheresultsandotherparametersare
showninTable1.

3.2MethodValidation
3.2.1Linearity

Thelinearityofananalyticalprocedureisitsabilitytoobtaintestresults,whicharedirectly
proportionalto theconcentration ofanalytein thesample.A linearrelationship should be
evaluatedacrosstherangeoftheanalyticalprocedure.Itisdemonstrateddirectlyonthedrug
substancebydilutionofastandardstocksolutionofthedrugproductcomponents,usingthe
proposed procedure.Forthe establishmentoflinearity,minimum offive concentrations is
recommendedbyICHguideline.Thevalueofcorrelationco-efficientshouldfallaround0.99.The
regressionequationandcorrelationcoefficientwascalculatedandfoundtobewithintherequired
limitsasshowninTables2and3respectively.

3.2.2Precision
Theprecisionofananalyticalprocedureexpressestheclosenessofagreementbetweena

seriesofmeasurementsobtainedfrom multiplesamplingofthesamehomogeneoussample.The
precisionofananalyticalprocedureisusuallyexpressedasthevariance,standarddeviationor

Parameter OptimizedCondition
Column :C18column(4.6m×250mm)
Mobilephase :Phosphatebuffer:Acetonitrile(75:25

v/v)
Detectionwavelength :206nm
Flowrate :0.90ml/min
Columntemperature :Ambient
Samplesize :10µl
Runtime :7.0min
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coefficientofvariationofaseriesofmeasurements.Theintra-dayandinter-dayprecisionresults
wereshowninTable4.

3.2.3Accuracy/Recovery
Theaccuracyofananalyticalprocedureexpressestheclosenessofagreementbetween

thevaluewhichisacceptedeitherasaconventionaltruevalueoranacceptedreferencevalueand
thevaluefound.Theevaluationofaccuracyhasgotveryprimeimportanceasitdeliberately
forcesthemethodtoextractthedrugandimpuritiesathigherandlowerlevel.Therecovery
resultsforaccuracystudyofLevetiracetam wererepresentedinTable5.

3.2.4Robustness
The robustness ofan analyticalprocedure is a measure ofits capacityto remain

unaffectedbysmallbutdeliberatevariationsinmethodparametersandprovidesanindicationof
itsreliabilityduringnormalusage.TheresultsofrobustnessstudywereshowninTables6&7
respectively.

3.2.5Limitofdetectionandlimitofquantification
Limitofdetectionisthelowestconcentrationinasamplethatcanbedetected,butnot

necessarilyquantifiedunderthestatedexperimentalconditions.Thelimitofquantificationisthe
lowestconcentrationofanalyteinasamplethatcanbedeterminedwithacceptableprecisionand
accuracy.Limitofdetectionandlimitofquantificationwascalculatedusingfollowingformula
LOD=3.3SD/SandLOQ=10SD/S,wheretheSD=standarddeviationofresponse(peakarea)and
S=slopeofthecalibrationcurve.

4.RESULTANDDISCUSSION
4.1System suitabilitytest

Tooptimizethechromatographicconditions,theeffectofchromatographicvariablessuch
as composition ofmobile phase,flow rate and the column were studied.The resulting
chromatograms were recorded and the chromatographic parameters such as peak area,
resolution and theoreticalplates were integrated.The conditions obtained mostexcellent
resolution;symmetryfactorandtheoreticalplatewereselectedforfurtherestimation.

Fig1:Chromatogram ofsystem suitability
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Table2:System suitabilityparameter

4.2Linearity
ThestandardcalibrationcurvewasconstructedbetweenconcentrationVspeakareaand

linearitywas found in the range from 10µg/mlto 60µg/ml.The regression equation and
correlationcoefficientwascalculatedandfoundtobewithintherequiredlimit.

Table3:LinearitydataofLevetiracetam

Table4:ResultsforLinearity

Sr.n
o

System suitability
parameter

Mean
observatio

n

Standard
limits

Inferenc
e

1 Retentiontime 3.63 NLT
2.0min

Passed

2 Area 312686 NLT2000 Passed
3 Theoreticalplate 33625 NLT2000 Passed
4 Tailingfactor 0.88 NMT2.0 Passed
5 %RSD 0.57 NMT2.0% Passed

Sr.
no.

Conc.
µg/ml

Mean
Area*

1 10 314711
2 20 615815
3 30 929321
4 40 1245798
5 50 1545873
6 60 1849155

Parameters Values
Concentrationrange 10µg/mlto60µg/ml

Regressionequation(Y) y=30797x+5558.4.
Slope(m) 30797

Intercept(c) 5558.4
Correlationcoefficient 0.9999
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Fig.2:CalibrationcurveofLevetiracetam

4.3Precision
PrecisionIntra-dayprecisionwasinvestigatedbyreplicateapplicationsandmeasurements

ofpeakareaforLevetiracetam forthreetimesonthesamedayundersimilarconditions.Inter-day
precisionwasobtainedfrom %RSDvaluesobtainedbyrepeatingthreetimesontwodifferentdays.
The%RSDwascalculatedwhichwaswithintheacceptablelimitsofnotmorethan2.0.

Table5:ResultsofPrecision

4.4Accuracy/Recovery
Theaccuracyofthemethodwastestedbytriplicatesampleat3differentconcentrations

equivalentto 80%,100% and120% oftheactiveingredient,byaddingaknownamountof
Levetiracetam standardtoasamplewithpredeterminedamountofLevetiracetam.Therecovered
amountofLevetiracetam,%recoveryofeachconcentrationwascalculatedtodetermineaccuracy.

Table6:ResultsofAccuracy/Recovery

4.5Robustness

Robustnessistheabilityto provideaccurateand preciseresultsunderavarietyof
conditions.Inordertomeasuretheextentofmethodrobustness,themostcriticalparameters
were interchanged while keeping the other parameters unchanged and in parallel,the
chromatographic profile was observed and recorded.The studied parameters were the
composition offlow rate,and mobile phase composition.The resultsofrobustnessstudy
indicatedthatthesmallchangeintheconditionsdidnotsignificantlyaffectthedeterminationof
Levetiracetam.

Conc.(µg/m
l)

Intra-dayprecision Inter-dayPrecision

Mean±SD %RSD Mean±SD %RSD

15 477447.3±1584.44 0.33 477263.78±936.59 0.20
35 1079079±8900.57 0.82 1082361.1±11547 1.07
55 1693804.6±6249.0 0.37 1683346±21743 1.29

%
Recovery

Level

Amountof
Standard

Taken
(μg/ml)

Amountof
Sample
Spiked
(μg/ml)

Mean
Area*

Amount
Recovere
d(μg/ml)

%recovery

1 80 10 8 566564 18.31 101.73

2 100 10 10 625069 20.25 101.25

3 120 10 12 689038 22.26 101.22
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Table7:ResultsforRobustnessvariationwavelengthby±1nm
Parameter Conc.

μg/ml
Meanarea Rt

(min)
%AssayLimit(98-

102)
Wavelength

205nm
10 312267 3.49 99.60

Wavelength
207nm

10 312452 3.49 99.70

Table8:ResultsforRobustnessflowratevariation±0.05ml
Parameter Conc.μg/ml Meanarea Rt(min) %Assay

Limit(98-
102)

Flowrate
0.85ml

10 309984 3.56 98.80

Flowrate
0.95ml

10 307675 3.49 98.10

4.6LimitofdetectionandLimitofquantification
LOD&LOQ:LOD&LOQWeredeterminedbyusingfollowingformulas

Table9:ResultofLOD&LOQ

STEYX Slope LOD(μg/ml) LOQ(μg/ml)

5514.91 30797 0.59 1.79

5.CONCLUSION
TheproposedmethodfortheassayofLevetiracetam wassimple,rapid,accurate,precise,

sensitiveandeconomicforthequantificationofLevetiracetam from itspharmaceuticaldosage
forms.Themethodwasvalidatedforlinearity,accuracy,precision,LOD,LOQ,robustnessand
system suitability.The method was free from interference ofotheractive ingredientand
excipients.Henceitcanbeconcludedthatthismethodmaybeemployedforroutinequality
controlanalysisofLevetiracetam inActivepharmaceuticalingredientandFormulationproduct.
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LOD=3.3xSTEYX/SLOPE
Where,
Steyx=5514
Slope=30797
LOD=0.59

LOQ=10xSTEYX/SLOPE
Where,
Steyx=5514.91
Slope=30797
LOQ=1.79
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