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ABSTRACT:-
Rapidandsensitivereversephasehighperformancechr
omatography(RP-
HPLC)methodforsimultaneousestimationoflevosalb
utamoland
ipratropiumbromideusingthemobilephaseconsisting
ofmethanoland
potassiumhydroxidepHmaintain3.Withphosphorica
cid.Chromatography
isaphysicalmethodorseperationofcomplexmixturew
asdiscovered
adsorptionbasedseperationofmixturecalledchromatogra
phy.Determination
oflevosalbutamolsulphateandlpratropiumbromideco
mbinationForm.

Reversephase—
HPLCmethodwasdevelopedfordeterminationorestimat
ion
ofdrug.lpratropiumBromidepressurisednumuliserdos
einhater.Salbutamol
isbronchiodilatorandlpratropiumBromideisCOPD(c
hronicobstructive pulmonarydisease).
Theexcipientspresentintheformulationswerenotinterfare
withassay. The
methodissuitableforapplicationinquality-
maintaininlaboratoriesFor
accuracyorsafetyandbioavailabilitythatdrug. Levosalbut
amolsulphate
relaxesthesmoothmuscleofallairwaysFromthetracheat
otheterminal
Bronchioles.Salbutamolsulphateisalsousedinthechr
onicobstructive pulmonary disease (COPD).

INTRODUCTION:-
Relaxesthesmoothmuscleofallairwaysfromtracheato
theterminal
bronchiales.IncreasethecyclicAMPcontractionisalso
associatedwithcells
inairways.Levosalbutamolactsasafunctionalagonistth
atrelaxesthe
airwaytherebyprotectingagainstallbronchiocinstricterch
allengeswhileitis

thepridominantrecognisedthatbetaadrenargicadrenar
gicreceptorareon
brochiolessmoothmuscle.thebetareceptorintheheart.1
0-50%.0fwhich
arebetaadrenargicreceptor.ltischemically4(1R-2-
(tertbutylamino)-1- hydroxyethyl)-2-
hydroxymethyl)phenol.
Salbutamolsulphateisalsousedinthechronicobstructi
vepulmanory
disease.(COPD)refferstochronicbronchitisandemphys
ema,whichisapair oftwocommonlyco-
existingdiseaseofthelungs.Inwhichtheairways
becomesnarrowed.COPDalsoknownaschronicobstr
uctivelungsdisease
(COLD),chronicobstructiveairwaydisease(COAD).
Chronicairway
limitations.(CAL)andchronicobstructiverespiratorydi
sease(CORD).
Importantmanagementstrategiesaresmockingcessatio
n,vaccinations,
rehabilitationandtherapyobtainedtheintakethecombina
tionipratropium
bromideandlevosalbutamolsulphatewillhelpintargettin
gdifferentaspects
ofCOPDbronchiodilationthroughdifferentmechanis
msandimmflamation
withinhaledsteroids.SulphuricacidisashortactingBet
a2adrenargic
receptoragonistusedforreliefofbronchospamsincondit
ionsuchasasthma COPD.
Itisalsoindicatethemanagementofacuteattackofbron
chiospasm.
salbutamolsulphateactsbystimulatingtheadenylcyclas
eenzymewhich catalysestheformationofcyclic3-
5AdinosinemonophosphatecyclicAMP
theseformsmediatethecellularresponses.Relaxationof
bronchiolesand smoothmuscle.
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Salbutamolsulphateiseffectivebyoralandinhalationalrout
eof
administration.Salbutamolsulphatehasusedintablet,syr
up,meterddose
inhalerandnebulizedinhalationsolution.IpratropiumB
romide(Figure2)
antagonizestheactionofacetylcholinebyblockingmusc
arinicCholinergic
receptorsresultinginbronchodilationanddryingofrespir
atorytract
secretions.Ipratropiumblocksmuscarinicacetylcholiner
eceptors,without

specificityforsubtypes. Thereforepromotesthedegradati
onof
cyclicGuanosinemonophosphate(cGMP),resultingi
ndecreased
intracellularconcentrationofcGMP.Mostlikelyduetoa
ctionsofcGMPon
intracellularcalcium,thisresultsindecreasecontractilityo
fsmoothmuscle
inthelung,inhibitingbronchoconstrictionandmucussec
retion.
ItIsanonselectiveMuscarinicantagonist,anddoesnotdiff
useintotheblood,
whichpreventssystemicsideeffects.Ipratropiumisader
ivativeof
atropinebutisaQuaternaryamineandthereforedoesnotcr
ossbloodbrain
barrier.Whichpreventscentralsideeffectsanticholinerg
icsyndrome.

o Chemicallyitis8(methyl-8(-1-methylethyl)-8-
azoniabicyclo)oct-3- hydroxy-2-
phenylpropanate

® Bronchiolesdisorders,inrhinitis,andasanantiarrhy
thmic.Itblocks
muscariniccholinergicreceptors,withoutspecifici
tyforsubtypes, resulting in a decrease in the
formation of cyclicguanosine
monophosphate(cGMP).Itisfreelysolubleinwat
erandmethanol, sparinglysoluble in ethanol,
and insoluble inlipophilicsolventssuch
asether,chloroformandfluorocarbons. Thecombin
ationpreparation
ipratropiumbromide/salbutamol isa
formulation containing ipratropium bromide
and salbutamolsulphate used in the
managementofchronicobstructivepulmonarydis
ease(COPD)and asthma.
PressurisedmeterdoseinhalercontainingLevosalbuta
molsulphateand Ipratropiumbromideischemically4-
[(1R)-2-(tertbutylamino)-1-hydroxyethyl]- 2-
(hydroxymethyl)phenol, and [8-methyl-8-(1-
methylethyl)-8-
azoniabicyclo[3.2.1]oct-3-yl]3-hydroxy-2-phenyl-

propanoate.Andhas empirical formula of
C13H21NO3 and C20H30BrNO3

Levosalbutamol-
Itisindicatedforpatientswithchronicobstructive
pulmonarydiseases(COPD)onregularaerosolbronch
ospasmandwho requireasecondbronchodilator.6-
9L evosalbutamolSulphateiswhiteto
almostwhitecrystallinepowderfreelysolubleinwaterand
Ipratropium
bromideisalsowhiteoralmostwhitecrystallinepowder,sol
ubleinwater,
freelysolubleinmethanol,slightlysolubleinethanol(95
%)
Indicatedforpatientswithchronicobstructivepulmonary
diseases(COPD)on
regularaerosolbronchospasmandwhorequireasecondb
ronchodilatordrug
whichisusedintheCOPDandantihypertensivedrugs.L
evosalbutamol
sulphateactsasaexpectorantandipratropiumbromidea
ctsas

anticholinergicactivity.

. Themethodsofestimationandvalidationoflevo
salbutamolsulphate
andipratropiumbromideareasfollows:-
1).Liniarity(analyticalmethodforvalidation).Ofdrug
2).Accuracy(tofindmeanvalueortruevalue)
Othertechniquesarealsousedtodevelopmentandestimat
ionofdrug.

RP-HPLCMethod(Reversephase-High-
performanceliquid chromatography).
Acombinationofipratropiumbromide(IB)andsalbutam
oliscommonlyused
totreatasthmainchildrenandadolescents.
ToevaluatetheefficacyandsafetyoflB+salbutamolinthetr
eatmentof asthmainchildrenandadolescents.
IB+salbutamolmaybemoreeffectivethansalbutamolal
oneforthe
treatmentofasthmainchildrenandadolescents,especially
inthosewith
severeandmoderatetosevereasthmaexacerbation. Theveryl
owtohigh

qualityofevidenceindicatedthatfuturewell-
designeddouble-blindRCTswith
largesampleareneededforresearchonevaluatingtheeffec
tivenessofIB+
salbutamoltreatmentforasthmainchildrenandadolesc
en.
Asthmaisthemostcommonchronicdiseaseamongchil
drenandis
estimatedtoaffect300millionindividualsworldwidelnC
hina,asthma
affects3%ofchildren<l4yearsofageandtheprevalence
ofchildhood
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asthmahasincreasedby50%overthepast10years.Asth
ma-related
hospitalizationcannegativelyaffectthequalityoflifeofchildr
enandtheir
caregivers.Additionally,healthcareexpendituresforasth
ma-related
conditionsimposeconsiderableeconomicburdenonso
ciety.Almostall
availableguidelinesrecommendthattherepeatedadministr
ationofinhaled short-actingf32-
agonists(SABAs,upto4—
10puffsevery20minutesforthe
firsthour)isaneffectiveandefficientwaytoachieverapidreve
rsalofairflow limitationinpatientswithmild-to-
moderateasthmaexacerbation.Inthe
latestguideline.SABA-
onlytreatmentisnolongerrecommendedforasthma
inadultsoradolescentsduetoitsriskofasthma-

r

vy

LC Pump

rjl D —®  Detector

Reservoirs
h

comparedwithSABAaloneinchildrenandadolescents
withmoderate-to-  severeasthmaexacerbation[10—
15].TheadditionofIBtoSABAhasbeen
recommendedinthefirsthouroftreatmentforchildrenwith
moderate-severe
exacerbationsHowever,theserecommendationslackuni
formitywithrespect
totheoptimalage,severityofasthma,andco-
interventionwithotherasthma
controllersforsuchtherapy.

e oo —

s  Data System

relateddeathandurgent asthma-
relatedhealthcare.Currently,severalavailableguidelin
eshave
recommendedtheadditionofipratropiumbromide(IB),
ashort-acting
muscarinicacetylcholinereceptorantagonist,toSAB
Asasanoptional
treatmentforchildrenandadolescentswithacuteasthma
exacerbation.
AlthoughlBdoesnotseemtobeveryefficientincontrollin
gasthma,several
studieshavedemonstratedthatacombinationoflBands
albutamol
sulphate.isassociatedwithfewerhospitalizationsandgreat
erimprovementin
peakexpiratoryflow(PEF)andforcedexpiratoryvolumei
nonesecond(FEV1)

~

Autosampler/
Manual Injector

4

Instrumentation:-
ofRP-HPCLmethod

] MethodusedinRP-HPL Careasfollows:-
1).Thesampleisfirstdissolvedinaliquidorthemobilephase

Thissolutionistheninjectedbymeansofamanualinjectoror
anautosamplerintoa
continuousflowofmobilephase,beingdeliveredbyapump
,andcarriedontotheL.C columnwhichcontainsa
stationaryphase.
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2).Thevariouscomponentsofthesampletravelthroughth
ecolumnatdifferentspeeds
duetotheirinteractionshetweenthemobileandstationar
yphases,resultinginthe
componentsseparatingfromoneanother. Thedifferenttrav
eltimesarereferredtoasthe components’
3).Whencomponentsemergefromthecolumn,theyarecarr
iedtoadetectorwherea
physicalpropertyofthecompoundsismeasured,sucha
sabsorptionoflightforUV detection.
It’simportanttonotethattherearemanydifferentdetectorsav
ailable.Someofthemost

Pump

Resecvor

ChemicalstructureofdrugusedinCOPDareasfollows:-
1 ) Levosalbutamolsulphate
2) Ipratropiumbromide

— e — ’
Electronic ]

signal Detector

commondetectorsareultraviolet/visible(UV/Vis),photod
iodearray(PDA),fluorescence
(FL),andrefractiveindex(RI).Eachresponseplottedtime,
resultinginachromatogram

PrincipleofRP-HPLC
Onthebasisoftheabsorptionofsolvent
ComponentsofRP-HPL Cchromatographytechniques.

1) Samplecell(stationaryphase+mobilephase).
2) Automiser

3) Monochromator

4) Detector

5) RecorderOramplifier.

In}o‘c_‘l'or _ Injection

Column

Column
oven
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Fig. 1: Chemical structure of Levosalbutamol

CHs

HAC

H

il O

O
OH
H Br
Fig. 2: Chemical structure of Ipratropium
bromide
entstobeseparated

Detectionofdifferentgroupofdrugbyusingdifferenttechni
quesof chromatographymethodareasfollows: -

Rgroup chromatographymethod
1).Alkyl Reversephase

2) cyano. Normal Creversephase

3) Amide. Reversephase

4) Amino. NormalCreversephase

5) Dimethylamine. Weakionexchanger
6) Quaternaryamine. Stronganionexchanger

li7)carboxylicacid. Weakcationexchanger
8)phenyl. Reversephase
9)Sulfonicacid  strongcationexchanger

MOBILEPHASE:-
ThemobilephaseusedinHPLCdependsonthecompon

andthetechniqueusedwhethernormalphase,reversephas
eorionexchange chromatographyetc.

(1) Foraspirin,ibuprofen, thesolventsystemusedis
water-acetonitrile-
methanolindefiniteproportionandpHadjustedintheaci
dicrange with phosphoric acid.

(ii) Forparacetamol,indomethacin,thesolventsyst
emusedis methanol-water-
dioxaneinadefiniteproportion.

Aim:-TodevelopmentandvalidationofRP-
HPLCmethodforsimultaneous
estimationoflevosalbutamolsulphateandipratropiumb
romidebulkand numuliser dosage form .
Tovalidatethemethodaccordingtol CHguidelines.
Objective:-
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1) New,easy,delicate,preciseandeconomicalanalytic
altechniquesfor
RPHPL Ctestingofthetitleingredients.

2) Validatetheproposedmethodfortheintendedanalytic
alapplicationin accordance with USPandICH
guidelines.

3) Applytheproposedmethodfortheanalysisofdosage
form.

A).Stepsindevelopingthemethodandoptimizationofchro
matographic condition.

Literaturesurvey

Selectionofdrugs.
Selectionofdetectionwavelength
Selectionofchromatographicconditions

SelectionofMobilePhase(SelectionofOrganicsol
ventandaqueous solvent).

SelectionofsuitablepH.
SelectionofColumnandColumntemperature.

®  OptimizationofMobilephase,ColumnandSolvents
ystem.

B).Stabilityindicatinganalyticalmethodvalidationusing
RP-HPLCasperlCH guidelines.

®  Specificity
Linearity
Precision

Planofwork:-

Theexperimentalworkhasbeenplannedasfollows:
Reviewoftheliteratureforlevosalbutamolsulphateregardi
ngphysicaland
chemicalproperties,variousAnalyticalmethodsthatwe
reconductedfor
levosalbutamolsulphateformsthebasisfordevelopme
ntofnew

AnalyticalRP-
HPLCmethodforlevosalbutamolsulphate.

DEVELOPMENTOFTHEMETHODBYRP-HPLC
1).Selectionofthesolventtobeusedasdiluentsandmobile
phase.
Choosingthesuitablesolventinwhichthedrugissoluble
andstable.
Theymustbeeasilyavailable,economicalandoftheHP
LCgrade

2).SelectionofMobilephase:
Forthemobilephase,thefirstvariabletobedecidediswhethe
ranorganicor aqueouseluents
Shouldbeused.WiththeRP-

HPL Canalysis,eitheranaqueouseluentora very polar
organic
SolventsuchasWaterandMethanolshouldbefixed.Ifthe
K’valuesaretoo large with an
Aqueoussolvent,organicsolventshouldbetried.IftheK va
luearetoolow with organic solvent
Theseparationshouldbeattemptedusingamixtureoftwoso
Iventswith variousproperties.

] K-
capacityfactorisameasurementofthedegreewherethepea
kofthe interestis
Locatedwithrespecttovoidvolume,i.e.Elutiontimeofnon-
retained components.

GenerallythevalueofK’is>2.
Ifabufferisused,thepHaswellasionicstrengthofthebufferc
anbetried
1).Inordertoselectthewavelengthtocarryouttheanalysis,c
ritical examinationofthe
Ultravioletabsorbancespectraofthedrugshouldbedone.
2).Aperfectstudyofthestructureofdruganditsphysicoche
micalproperties;
toselecttheChromatographicparameters.
3).Methodselectionforquantitativechromatographicass
essment.Workingin rangedetermination.

4) Validationofthemethodestablishedbyfollowingtherules
ofthelCH.

VALIDATIONOFMETHOD
Validationisaprocessofestablishingdocumentedeviden
ce,which
providesahigh.Degreeofassurancethataspecificactivit
ywill
consistentlyproduceadesiredresultorproductmeeting
its
predeterminedspecificationsandqualitycharacteristics.

Methodvalidationistheprocessofdemonstratingthepro
ceduresare
suitablefortheirintendeduseandthattheysupporttheidentity
,quality,
purity,andpotencyandbioavailabilityofthedrugsubstanc
esanddrug.

Simply,methodvalidationisfortheimprovethequalityofthat
product.
Thismethodanddeterminelimitsofallowedvariabilityfort
heconditions neededtoduringtheprocess.

Differentvalidationmethods:- 1).ldentificationtest.
2).Quantitativetestforimpuritiescontent.
3).Limittestforthecontrolofimpurities.
4).Quantitativetestoftheactivemoietyinsamplesofdrugsu
bstanceon
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drugproductonotherselectedcomponentsinthedrugpr ntingiven
oduct. sample,assayrepresentaquantitativemeasurementofth
Assayproceduresareintendedtomeasuretheanalystprese emajor
Chemicalordrugs:-
SR
ngredients Company Prand /Batck no.
No,
Levosalbutamol Sulphate og. to
Nalbair
| cvosalbutamol 2.5 mg+ Water  CIPLA
ASO03AP
or Injections
| evosalbutamol Sulphate eg. to Ralbair-1
evosalbutamol 1.25 mg
2 CIPLA X60TIAP
H pratropium bromude (L50mg +
Water for Injections
ExperimentalChemicalsandReagents:- MIvolumetric

Ipratropiumbromideof99%(MolecularWeight:412.37
g/mol)and
Levosalbutamolof99%(MolecularWeight:239.31g/mo
lpurityare
acquiredfromCiplaPharmaceuticalsMumbai,India.
AcetonitrileHPLCGradefromRankemFinechemicalsof
HPLCGrade
PotassiumPhosphate(DibasicKHPO)(0.03MfromRan
kemFine Chemicals AR grade

Ortho-
PhosphoricAcid,85%,QuligensFinechemicalsandH
PLCGrade water.

(] PreparationofthePrimaryStandardDrugsolutio
n
Astandardstocksolutionofthedrugswaspreparedbydis
solving20mgof
Ipratropiumbromideand50mgofLevosalbutamolin10.

flaskcontaining5mlofdiluent(50:50v/vAcetonitrile:Wa
ter),sonicated
foraboutl15minandthenmadeuptol0Omiwithdiluenttoget
theprimary
standardstocksolutioncontaining2mg/mlofipratropium
bromideand5 mgimlofLevosalbutamol.
Foranalysisoflpratropiumbromideinrotacaps.asimple
easilyavailable andreliableRP-HPLCmethodwithUV-
detectionhasbeendevelopedand
validatedforthesimultaneousdeterminationoflpratropiu
mbromideand
Levosalbutamolconcentrationsinmetereddoseinhale
rs.

(] PreparationofWWorkingStandardDrugSolution
mloftheabovestocksolutionwastakenin100mlvolumetr
icflaskand

thereaftermadeupto100mlwithdiluent(50-
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50vivAcetonitrile\Water)toget
theworkingstandardsolutioncontaining20pg/miofipra
tropiumBromide

0.1and50pg/mlofLevosalbutamol. Fromtheabovework
ingstandard1.0ml
1.5mI2.0ml2.5mIC3.0midilutionsweremadeandtransfer
redin10mi
volumetricflaskandthereaftermadeuptol0miwithdiluent
slpratropium bromideand5-
15ug/mlofLevosalbutamolrespectively.
AnalysisofPharmaceuticalMetered
InhalersRemovethepressurizedcontainer(Duolin
InhalerMDI,Cipla,Eachachpuffpuncontainslipratropiu
mbromide20ug
/mlandLevosalbutamol50ug/mlaresuspendedinprope
llantHFA227-gs
innetweightofcontentsequivalentto21pgoflpratropiumB
romideand60
pgoflLevosalbutamol)fromtheactuatorandremoveallt
helabelsand

markingswithsuitablesolvent. Drythecontainer,replacei
nitsactuator,
shakeforabout30secondsandprimethemeteredvalvea
sfollows.
Dischargeonceforwaste:waitfornotlessthan5seconds
anddischarge
againtowaste.Removethepressurizedcontainerfromitsa
ctuator,clean
thevalvestem(internallyandexternally)andthevalveferr
ulebywashing
withasuitablesolvent.Drythecompletevalveassembly,u
singanairline
fittedwithanappropriatenarrowjettoensurethatallsolven
tisremoved
fromtheinsideofthevalvestem.Placeatripodstainlessste
elbaseplate
withacentralcircularindentationofl.5mmindiameterin
asmallvessel
suitableforshakingandadd15mlofdiluent. Thesizeofthe
vesselissuch
thatwhenthepressurizedinhalationisdischargedinto15
mlofdiluent
dischargetakesplacenotlessthan25mmbelowthesurfa
ceofthe
solvent.Shakethepressurizedcontainerforabout30seco
ndsandplacein
invertedpositioninthevessel.Discharge120deliveriesb
elowthesurface
ofthesolventactuatingthevalveatintervalsofnotlesstha
n5seconds, maintainingthe

RESULT AND CONCLUSION:-
ConsidertheefficiencyofthedrugofRPHPLCmethod
development

simple,accurate,rapidforsimultaneousestimationoflev
osalbutamol
sulphateandipratropiumbromideinbulkandnumuliserd
osageform.The
proposedmethodwassimple,specificandsensitiveand
canbeusedfor
simultaneousestimationoflLevosalbutamolandlpratro
pium.Bromidein
bulkandnumuliserdosageforms.Theresultofthestudy
followsthe
protocoloflCHguidelinesanditcanbesuccessfullyapp
liedforthe
simultaneousestimationofthemarketedproductsoflLevo
salbutamoland
Ipratropiumbromideinbulkandnumuliserdosagefor
m
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