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ABSTRACT

Two simple, sensitive and cost-effective spectrophotometric methods have
been devel oped for the estimation of levosalbutamol (L SB) in bulk drug and
pharmaceutical dosage forms. Methods were based on the formation of
reddish yellow colored and bluish green colored chromogens, which were
measured at 555 nmand 425 nm, respectively and are stable for more than 12
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hoursin case of both methods. Beer’slaw is obeyed at concentration of 20-
100 ug mL-*inmethod ‘A’ and 30-110 ug mL in method ‘B’ at wavel ength of
maxi mum absorbance. Common exci pients used as additivesin pharmaceu-
tical preparations do not interfere in the proposed method. The results
obtained with the proposed methods are in good agreement with labeled

amounts when tablet dosage forms were analyzed.
© 2009 Trade Sciencelnc. - INDIA

INTRODUCTION

Levalinistradenameof levosal butamol isan effec-
tiveand safedrug for treat wheezing and shortness of
breath that commonly occur with lung problems (e.g.
asthma, chronic obstructive pulmonary disease).
Chemically levosa butamol is2-(hydroxymethyl)-4-
[(191-hydroxy-2-(tert-butylamino)ethyl] phenol (rep-
resentedinFigure 1). Levosabutamol ™ isabronchodi-
lator (B-2 receptor agonist) that works by opening
breathing passages to make breathing easier.
Levosa butamol hasbetter sideeffect profileand more
efficaciousthan racemic salbutamoal inthe management
of acute aswell as chronic asthma?. A largeclinical
study demonstrated that inhaled levosalbutamoal,
0.625mg or 0.125mg threetimesdaily, provides effec-
tiverdief from the symptomsof asthma3. Itisnot offi-
cid inany pharmacopoeiaand spectrophotometric ana-

lyticdl reportsarenot found inliteraturefor itsquantita:
tiveestimationin bulk drug and tabl et dosageforms.
Two simple, sensitive and low-cost spectrophoto-
metric methods have been devel oped for the quantita-
tiveestimation of levosa butamol (LSB).

Procedure

Method A isbased on the oxidation of LSB with
ferric chloridein the presence of 1,10-phenonthrolin
and orthophosphoric acid to form reddish yellow col -
ored chromogen with absorption maximum at 555nm
and obeyed Beer’slaw in concentration range of 20-
100 pg/ml.

Method B isbased on the oxidation followed by
complex formation reaction of LSB with potassium
ferrocynideinthepresenceof FeCl, toformbluish green
colored chromogen with absorption maximuma 425nm
and Beer’s law range of 35-120 pg/ml.


mailto:ponnerivenkatr@ediffmail.com

586

Development of new spectrophotometric methods

ACAIJ, 8(4) December 2009

Full Peper —

OH OH
H
5@*/’\‘71/
HO

Figurel: Sructureof Levosalbutamol

Spectrophotmetric parameters are established for the
standardization of themethodsind uding setigtica analy-
sisof data. These methods have successfully extended
to tabletscontaining LSB.

EXPERIMENTAL

Shimadzu UV/Vis bledoubl ebeam spectrophotom-
eter (model 2450) with 1 cm matched quartz cellswere
used for al the spectral measurements. All the chemi-
casused wereof A.R.grade.

About 100 mg of LSB (pure (or) equivalent for-
mul ation) was accuratel y wei ghed and dissolved in 20
ml of methanol andfiltered, thefiltratewasdiluted with
methanol upto 100 ml (1 mg/ml). Thefina concentra:
tion of the LSB wasbrought to 100 (ug/ml) with metha-
nol.

In caseof formulations, commercidly avail abletab-
lets (Levolin® 250mg) wasanaysed by the proposed
methods. 20tabletsof the LSB, each containing 250mg
of thedrug, were accurately weighed and powdered.
Tablet powder equivalent to 100 mg of L SB, wastrans-
ferred toa100ml volumetric flask. The contentswere
dissolved in methanol and madevolumemadeto 100
ml methanol. Theresulting sol ution wasfiltered through
thewhatmann No.41 filter paper and volume madeto
100 ml with methanol and dilution wascarried out in
the same manner as described for standard solution.
Working standard sol utionswere prepared by appro-
priatedilution of standard stock sol utionwith methanol
for Method A & B.

RESULTSAND DISCUSSION

Method A

Fresh aliquots of standard drug solution of LSB
rangingfrom 0.1-0.5ml (1 ug/ml) weretransferred into
aseriesof 10ml volumetricflasks. To eachflask, 1 ml
of ferric chloride (0.5%, w/v), 1 ml of 1,10-
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phenonthrolin (0.5% w/v), 1 ml of orthophosphoric
acid(0.5%, wiv) waskept on waterbath for 15min, for
completecol ored development. Thevolumesweremade
up to themark with methanol. The absorbance of the
reddish yellow colored chromogen was measured at
555nm against the reagent blank. The colored species
was stablefor morethan 12 hours. Theamount of LSB
present in the samplewas computed from the calibra-
tioncurve,

Method B

Fresh aliquots of standard drug solution of LSB
rangingfrom 0.3-1.0ml (1 ug/ml) weretransferred into
aseriesof 10 ml volumetricflasks. To each flask, 1 ml
of ferric chloride (0.5%, w/v) and 1 ml of potassium
ferrocynide(0.5% wi/v) was kept on waterbath for 15
min for complete colored devel opment, cool. Then
transferred the col ored solutioninto 125 ml separating
funnd and thetota volume of agqueous phasewas ad-
justed to 5 ml chloroform(10 ml) was added to each
separating funnd. The contentswere shakenfor through
mixing of two phases and were allowed to stand for
clear separation of thelayers. The absorbance of the
separated chloroform layer wasmeasured againg their
reagent blank at 425 nm. The col ored specieswasstable
for morethan 14 hours. Theamount of LSB presentin
the samplewas computed from the calibration curve.

Theresultsof the above methodswere compared
with the results obtained with UV-Visi ble spectropho-
tometric method. Solution of LSB inmethanol either
pureor formulation (1 ug.mi) wasprepared. Aliquots
of LSB rangingfrom 0.1-1.0 ml weretransferred intoa
seriesof 10 ml volumetric flasks. The volumeswere
made upto the mark with methanol and the absorbance
of the solutionswas measured at 400 nm against the
solvent blank. Theamount of LSB presentinthesample
was computed fromthe calibration curve.

The optical characteristics such as absorption
maxima, Beer’s law limits, molar-absorptivity and
sanddl|’s sensitivity!™. L east square method™ was ap-
pliedfor regresson anaysissuch asdope (b); intercept
(@) and correlation(r) vaues (represented in Figure 2 &
4) obtained from different concentrationsand there-
sultsweresummarized and citedin TABLE 1. Theper-
cent rel ative standard deviation and percent range of
error (0.005and 0.001 level of confidencelimits) cal-
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Figure 2 Absorption spectrum of
a) LSB with (Ferric chloride + 1, 10-phenonthrolin + ortho-
phosphoric acid)

b) Ferric chloride + 1, 10-phenonthrolin+orthophosphoric acid
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Figure3: BeersLaw plot of method A
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Figure4 : Absor ption spectrum of
a) LSB with (Ferric chloride + Potassium fe rrocynide +
Chloroform)

b) Ferricchloride+ Potassum ferrocynide+ Chlor oform
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Figure5: BeersLaw Plot of Method B

TABLE 1: Optical Characteristic of Proposed M ethods

Parameters Me'tAhod Method B
A max (nm) 555 425
Beer’s Limit( pg. ml™) 20-100 30-110

i -1

('\:/'nfll?r absorptivity (L. mol™ 4 667,10 1.6661x10°
Specific absorptivity 0.00739 0.006962
Sandell’s sensitivity
(ng.cm?/ 0.001 A.U) 0.135 0.144
Corréation coefficient (r?) 0.999 0.990
Regression ) )
equation(Y=mx+C)
Slope (m) 0.00739 0.00696
I ntercept 0.00233 0.02857
Confidence limit with 0.05 +0.6432
level (95%) +0.4582
Confidence limit with 0.01
level (95%) +0.8386 +0. 6218

Sandell sensitivity (S)=10%a; S=Number of micrograms of the
determined per ml of a solution having a cross section of 1 cm?
and absorbance of 0.001 and a=absorbance of 1 ug/ml solution
determined in a cuvette with an optical path length of 1 cm.

TABLE 2: Assay of recovery studiesof L evosalbutamol in
tablet dosageform

. Labded .
F;rgm Amlrtl‘EyndmrTgc S— y
(mytebler)
Mehad Mehad
Mehad Mehad
A B, 5
Mt nmeentD

Tade 2 1%605 18%03 B A5

*Mean of six determinations.
“the commercial preparations used were, Tablet-Levolin
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culated from the eight measurements 3/4 f the upper
Beer’slaw limitsof LSB aregiveninTABLE 1. The
results showed that these methods have reasonable
precision. Comparison of theresultsobtained with the
proposed and UV methods for the dosage forms
(TABLE 2) confirmsthe suitability of themethodsfor
pharmaceutical dosage formswhen compared to UV
method. The proposed methods are reaction specific
anddiminateinterferencefromimpurities.

The optimum conditionsfor color development for
methodsA and B were established by varying the pa-
rametersone at atime and keeping the other param-
etersfixed and observing the effects of product onthe
absorbance of the colored speciesand incorporatedin
the products. To eva uatethe vaidity and reproduci bil-
ity of themethods, know amountsof thepuredrug were
added totheprevioudy andysed pharmaceutical prepa
rations and the mixtureswere anal ysed by proposed
methods. The percent recoveries were given in
TABLE 2.

The proposed methodsarefound tobesmple, sen-
Sitive, selective, accurate, precise, economical and can
be used in the determination of levosal butamol (LSB)
inbulk drug anditspharmaceutica dosageforms (tab-
lets) inaroutine manner.
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