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ABSTRACT

Two new simple, sensitive selective, rapid economical spectrophotometric
methods (A& B) were devel oped for the determination of Lovastatinin phar-
maceutical formulations. Method A and B are based on the reaction of the
drug giving an ion association complex formation with acidic dyes of the
bromothymal blue (BTB) and methyl orange(MO) at pH 4.3 which are ex-
tractableinto chloroformto form acolored product, with the maximum ab-
sorption at 430 and 520 nm . Beer’s law is obeyed in the concentration range
of 10-50 pg/ml and 1.0-5.0 pg/ml for Methods A and B, respectively. Both
the methods (A&B) have been successfully applied for the assay of the
drug in pharmaceutical formulations. No interference was observed from
common pharmaceutical adjuvants. The reliability and the performance of
the proposed methods were established by point and interval hypothesis
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tests and through recovery studies.

INTRODUCTION

Lovastatin is [8-{ 2-[4-hydroxy—6-ox0-oxan-2-
yl[ethyl{-3,7-dimethyl-1,2,3,7,8,8a, hexahydro-
napthalene 1-yl] 2-methylbutanoate.Lovastatinisa
member of thedrug classof statins. It isused for low-
ering cholesterol and so preventing cardiovascular dis-
eases. Thisisanimportant funga secondary metabolite
inhibiting theenzymewhich catdysesaratelimiting step
inthe biosynthesisof cholesteral. Itisaso an effective
drugfor thetreatment of arthrosclerosis. Literature sur-
vey reved sthat different analytical methodsare used
including Derivative Spectrophotometry, MSZ4,
GCtl, HPLC!®® and Polarography!®2,

Extractive spectrophotometric procedures are
popular for their sensitivity in the assay of drugsand,
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therefore, ion-pair extractive spectrophotometry has
received considerable attention for the quantitative
determination of many pharmaceutical compounds.
Though few methods mentioned above have been
reported intheliterature, there are no simple spec-
trophotometric methods utilizing its hydroxyl group.
This paper therefore describes the simple methods
devel oped for the routine quality control analysis of
pharmaceutical formul ations containing Lovastatin
exhibits basic character essentially dueto the pres-
ence of ahydroxyl group. LST involvesanion asso-
ciation complex formation with acidic dyes
Bromothymal Blue (BTB) whichisextractableinto
chloroform, with absorbs at 420nm (method A)
showninFigure 1l and 2. and Methyl orange (MO)
resulting in the formation of ayellow color solution
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that exhibited absorption at 520 nm (Method B) as  shownin Scheme 1 & 1(a) and Figure 3 and 4.
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Figure 1: Absorption spectrum of L ST with BTB/CHCI, Concentration (micro grams)
system Figure2: Beer’slaw plot of LST with BTB/CHCI, system
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Figure 3: Absor ption spectrum of L ST with MO/CHCI, Concentration (Micro grams)
system Figure4: Beer’s law plot of LST with MO/CHCI, system
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Scheme1: Reaction mechanism of lovastatin with BTB
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Scheme 1(a) : Reaction with methyl orange (M O)

EXPERIMENTAL

I nstrumentation

Spectral and absorbance measurementswere made
with Shimadzu UV /Visi ble doubl e beam spectropho-
tometer (model 2450)

Reagents

All thechemicalsused were of analytical reagent
grade only. All the solutions werefreshly prepared
with double distilled water. 0.2% solution of
Bromothymol blue and 0.1% solution of Methyl or-
ange were used.

Sandard and samplesolutionsof lovastatin

The stock solution (1mg/ml) of Lovastatin
(mevinolin) wasprepared by dissolving 100mg of drug
in 20ml of methanol and madeupto 100 ml with metha:
nol to get aclear solution. A portion of thisstock solu-
tion diluted stepwiseto get theworking standard solu-
tionsof concentration 100 pg/ml.

Assay procedures
MethodsA& B

Aliquotsof standard Lovastatinranging from 0.1-
0.5ml weretransferred into aseries of 250 ml sepa-
rating funnels. To this2 ml of 0.2 % Bromothymol
blue (BTB) and 0.2 % of Methyl orange was added

and thetotal volume of the agueous phase was made
up to 10 ml with distilled water in two separate sepa-
rating funnels. 10 ml of chloroformwasaddedinthree
initial amountsto each funnel and the contentswere
shaken for 2 min. The two phases were allowed to
separate and the absorbance of the chloroform layer
was measured at 430 nm/520 nm against the corre-
sponding reagent blank. Theamount of LST present
intheformulation solution wascomputed fromitscali-
bration curve.

RESULTSAND DISCUSSION

AnionicdyeslikeBTB, MO formion-association
complex with the positively charged drug. Thedrug-
dye stoichiometricratio asca cul ated by the continuous
variation and mole- ratio method isfound to be 1:1
withBTB, MO. Thedrug dyecomplex, with two posi-
tively charged ions, behavesasasingleunit held to-
gether by an el ectrostatic force of attraction.

Optimization of variables

Optimum conditions necessary for rapid and
quantitativeformation of coloredion-pair complexes
with maximum stability and sengtivity wereestablished
preliminary experiments. Chloroform was preferred
as better solvents (Carbon tetrachloride,
Dichloromethane and ether) for these methodsfor its
selective and quantitative extraction. Optimum con-
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ditionswerefixed by varying one parameter at atime
whilekeeping other parameters constant and observ-
ing its effect on the absorbance at 430nm for BTB
and 520nm for MO. The effect of pH was studied
was observed at the pH 4.3 and using 2ml of buffer
Theoptical characteristics such as molar absorptiv-
ity, Beer’s law range, sandell’s sensitivity are pre-
sentedin TABLE 1. Theregression andysisusing the
method of |east squares was madefor the slope (a),
intercept (b) and correlation coefficient (r) obtained
from different concentrationsand theresultsare sum-
marized in TABLE 1. Therelative standard devia-
tionsand percent range of error (0.05and 0.01) level,
confidence limits calculated for the elght measure-
mentsaregivenin TABLE 1.

TABLE 1: Optical characterigtics, precision and accur acy of
the proposed methods

Par ameter Method A Method B
Amax(NmM) 430 520
Beer’s law limit (pg/ml) 10 - 50 1-5
sandelI’ssensitivity(ug/cm?0.001  0.0069  0.0076

absorbance unit)
Molar absorbitivity
(Litre mole'em™)

6.83x 10° 5.62 x 10*

Correlation coefficient® 0.9985 0.9949
Slope (a) 0.0139 0.013
Intercept (b) 0.0696 0.0427
Standard deviation 0.0041 0.0059
% Rdl ative standard deviation 0.84 14
% Range of error

0.05 leve confidence +0.6921 +1.343
0.01 leve confidence +1.0147 +1.982

*Y = a +bX, where x is concentration in pg/mL and y is the
absor bance.

** Replication of six samples

From their values it isindicated that method B is more sensi-
tive than method A.

Assay procedures

Aliquotsof standard Lovastatinranging from 0.1-
0.5ml weretransferred into aseries of 250 ml sepa-
rating funnels. To that 2 ml of BTB (0.2%) and Me-
thyl orange (0.2%) was added and the total volume
of the agueous phase was made up to 10 ml with
distilled water. 10 ml of chloroform wasadded in
threeinitial amountsto each funnel and the contents
were shaken for 2 min. The two phases were al-

lowed to separate and the absorbance of the chlo-
roform layer was measured at 430 nm/520nm against
the reagent blank.

Satisfacctory results were obtained for drug
analysisin pharmaceutical formlutionsand theresults
werereproduciblewithlow R.S.D.values. The av-
erage percent recoveries obtained were quantitative,
indicating good accuracy of these methods. There-
sults of analysis of the commercial tablets and the
recovery studies of drug suggested that thereisno
interfere from any excipients (such as Strarch, Lac-
tose, Titaniumdioxide, and Magnesium stearate)
which arepresentin TABLE 2.

TABLE 2: Estimation of lovastatin in phar maceutical
formulations

Amount found Amount

Formulations Labelled by propos;ed found by % Recovery™*
(Tablets) Amount __methods" reference—————————
(mg) Method M ethod method Method M ethod

A B A B

1 20 19.96 19.89 19.94 99.8  100.2

+0.21 +0.18 +0.19 +0.31 +0.64

2 20 19.97 19.92 19.98 100.2 1004

+0.21 +0.19 +0.20 +0.64  +0.62

CONCLUSIONS

Thispaper therefore describesthe s mplemethods
deve oped for theroutinequdity control andyssof phar-
maceutica formulationscontaining Lovastatin exhibits
basi c character essentidly dueto the presenceof ahy-
droxyl group. The proposed methods are economical,
simpleand sensitivefor thedeterminationof LST in
pharmaceutica preparationsand freefrom interference
dueto common excipientsof tabletslike Talc, Starch,
Magnesium stearate and Lactose with agreeablere-
coveries.
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