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ABSTRACT

A novel, simple, rapid and precise reverse phaser&ic high performance liquid chromatographic {RIPLC)
method has been developed for the estimation ofeStatin in marketed formulations. Estimation ofiglin the
formulation was done with a C18 colufAgilent ODS UG column, 250mmx4.5¢using mobile phase of
composition Acetonitrile:Methanol:Phosphate bufiet 3.0 in the ratio of (50: 40: 10v / v) and floate was 1.0
mL/min and effluent was monitored with UV detecdab@38 nm. The retention time of Simvastatin weseoved at
4.3min. The developed method was found to be lioear a concentration range of 5-25pg/mL for Sinet#s. The
method was validated according to the guidelinesimérnational Conference on Harmonization (ICH)r fo

specificity, linearity, precision, accuracy and tatness. The proposed method was successfulliedppl the
estimation of commercial formulations.
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INTRODUCTION

Simvastatin belongs to a group of cholesterol lawgelactones known as statins which are among kg most
widely prescribed drugs. Statins lower cholestdrplinhibiting the synthesis of Mavalonic acid, whits a key
precursor in cholesterol synthe%id.

Simvastatin is official in Indian Pharmacopoeia. iflaanalytical methods were traced for the estinmatid
Simvastatin in combination with other cardiovascueugs but very few methods were reported on tidévidual
estimation of Simvastatifi’’®. In present study a simple, sensitive, speciftusate, precise and economical
reverse phase HPLC method was described for thrmagin of Simvastatin.

MATERIALS AND METHODS

Equipment used
The chromatographic separation was performed oreAil120 Compact Liquid Chromatographic system

integrated with a variable wavelength programmab\é detector and a Rheodyne injector equipped widpl2
fixed loop. A reverse phase Agilent 100-3Column (250mmx 4.5mm) was used.
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Reagents and chemicals

Simvastatin was obtained as a gift sample from N@TRharma Ltd. AR grade potassium dihydrogen phdspha

(KH2PQ4) and ortho phosphoric acid were procured from RANK Chemicals Pvt. Ltd. HPLC grade
Acetonitrile, Methanol and double distilled wateens procured from Merk India. For the estimatiorcafmercial
formulations Simvastatin tablets (Simvas 10, batoh SVTY0032) manufactured by Micro Labs Ltd, Uit
Pondicherry, were procured from the local market.

Chromatographic conditions

Agilent 1120 compact LC chromatographic systemhwitiriable wavelength UV detector and Rheodyne
injector with 20uL fixed loop was used for the cimatographic separation. EZ Chrome Elite softwars wa

used for data analysis. Chromatographic separatias carried out on a;gColumn (250mm x 4.5mm) was

used for the chromatographic separation at a detesvavelength of 238nm. Mobile phase compositidn o

Acetonitrile: Methanol: Phosphate buffer pH 3.0l ratio of (50:40:10 v/v) was selected for elatiand same
mixture was used in the preparation of standardsamdple solutions. Flow rate was adjusted to 1mh/amd the
injection volume was 20uL.

MEHTOD DEVELOPMENT

Spectroscopic determination of Simvastatin indiddteat the drug absorbs appreciable at 238nm, H23gem was
selected as the detection wavelength. Severalréiffemobile phases were used for the initial trilgt optimum
results were attained with Acetonitrile: MethanBhosphate buffer pH3.0 in the ratio 50:40:10v/ve Tleak was
symmetric shown in figure 2.

Preparation of mobile phase

Mobile phase was prepared by mixing Acetonitrileetvanol and Phosphate Buffer Ph 3.0 in the ratio
(50:40:10v/v) and was initially filtered through48um Millipore membrane filter and sonicated and degédsfor
15 min.

Phosphate Buffer pH 3.0:
Dissolve 0.136gm of potassium dihydrogen phosphaté 2 mL of triethylamine in 80 mL Of water, the pH
adjusted to 3.0 with orthophosphoric acid and sigfit quantity of water was added to produce 100mL.

Preparation of Standard Stock Solution

10 mg of standard Simvastatin was weighed accyratel transferred in to a 10 mL volumetric flaskl aissolved
in 5mL of Acetonitrile and made up to the markhathe solvent to obtain a final concentration 60Qug/mL of
Simvastatin (Standard sock solution A). From thevabstock solution A, 2.5mL aliquot was pipetteéna 25mL
volumetric flask and dissolved in the solvent andde up to the mark with the mobile phase to obtafimal
concentration of 10025pg/mL of Simvastatin (Workstgck solution B).

Preparation of sample stock solution

The contents of twenty marketed Simvas tablets wegten and finely powdered. A mass equivalent tmd @f

Simvastatin was transferred to a 10mL volumetiskl and dissolved in 5mL of the Acetonitrile. Tloduson was
kept for sonication for 15min. The solution was magh to the mark with the solvent and filtered tlgio a 0.4525u
membrane filter (Sample stock solution A). 1mL abtjof the above solution was transferred to all@oiumetric

flask and diluted to the mark with the mobile ph&sebtain a concentration of 10025ug/mL (Workiragmple

stock solution B).

Optimization of HPLC method

The HPLC method was optimized with an aim to dgvedm accurate and precise method for the estimation
Simvastatin in pharmaceutical dosage forms. Fomtikeéhod optimization, different mobile phases weied but
acceptable retention times, theoretical plates gomtl resolution were observed with Acetonitrile, thMaol and
Phosphate Buffer pH 3.0 (50:40:10 v/v) using Agilé00-5Gg Column (250mmx 4.5mm).

VALIDATION OF RP-HPLC METHOD
Validation of the optimized method was performedoading to the ICH Q2 (B) guidelines.
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System suitability

System suitability was carried out with six injects of solutions of 100% concentration having 28&lgsf
Simvastatin into the chromatographic system. Nunathéneoretical plates (N) obtained and calculaééithg factor
(T), were reported in table 1.

Linearity

To establish the linearity of proposed method, appate aliquots were pipette out from working &teolution ‘A’
were to a series of 10ml volumetric flasks and\bkime was made up to the mark with mobile phasebtain
final concentrations ranging from 5-25ug/ml of Sastatin. Three replicates per each concentratice wgected
and Peak areas of the above solutions were repdBalibration curves were plotted with observedkpaeeas
against concentration followed by the determinatidnregression equations and calculation of theretation
coefficients. The calibration curve was shown igufe 3 and their corresponding linearity parameitene given in
table 2.

Limit of Detection (LOD) and limit of Quantitation (LOQ)
The LOD and LOQ were calculated from the slopeofghe calibration plot and the standard devia{i®b) of the
peak areas using the formulae LOD =&/ 8and LOQ = 16/s. The results were given in table 2.

Accuracy

To ensure the reliability and accuracy of the métrerovery studies were carried out by standardétiaddnethod.
A known quantity of pure drug was added to preg®l sample and contents were reanalysed by tipoged
method and the percent recovery was reported. dhdts were given in table 3.

Precision
The repeatability of the method was verified bycolddting the %RSD of six replicate injections of0%
concentration (25pg/ml) on the same day. The reswdtre given in table 4.

Specificity

Specificity of a method was determined by testitajndard substances against potential interferedt¢es method
was found to be specific when the test solution wgsted and no interferences were found becaide@resence
of excipients.

Robustness
Robustness of the method was verified by alterfiregadhromatographic conditions like mobile phase asition,
flow rate, detection wavelength, etc and the % R86uld be reported.

Small changes in the operational conditions welewald and the extent to which the method was rokuas
determined. A deviation of +2 nm in the detectioavelength and +0.1 ml/min in the flow rate, weridr
individually. A solution of 100% test concentratianith the specified changes in the operational ¢ was
injected to the instrument in triplicate. %RSD weported in table 5.

Assay of marketed formulation

20ul of sample solution of concentration 25pg/miswiajected into the chromatographic system and ptbak
response was measured. The solution was injected thmes into the column. The amount present ah ¢ablet
was calculated by comparing the areas of standaittisthe test sample. A typical chromatogram ot sedution
containing 2fig/ml of Simvastatin was shown in figure 4. The tesswere shown in table 6.
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Fig 1: Chemical Structure of Simvastatin
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Fig 2: A typical chromatogram of standard solutioncontaining 25pg/mL of Simvastatin
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Fig 3: Calibration curve of Simvastatin
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Fig 4: A Typical chromatogram for assay of marketedormulation containing 25 pg/mL of Simvastatin

Table 1: system suitability parameters for Simvasttin (n=5)

S.NdParameters [Results
1 |No. of theoretical plat§g412
2 |Tailing factor 0.45
3 |Retention tim 4.340.0]
4 %RSD 0.556

M= No. of determinants

Table 2: Results for linearity of Simvastatin (n=3)

Parameters Values
Linearity range 5-25pug/mL
Slope 638288
Intercep 22345!
Correlation coefficie 0.999
Regression equationy=638228x+223451
Limit of Detection 0.23ug/mL
Limit of Quantitation 0.63ug/ml

[h= No. of determinants

Table 3: Results for accuracy of Simvastatin (n=3)

IJAmount added (pg/mL %

Mean peak areJAmount found (pg/mL)Recovery

Recovery Level (Yow/w

Standard test (%wiw) 6RSD]
80 4 5 6070496 9.15 101.747 1.64
100 5 5 6589778 9.974 99.74 0.5
12C 6 5 729869 11.0¢ 100.77 | 0.68¢
Mean recovery(%w/w) 99.74-101.77

[h= No. of determinants

Table 4: Results for Precision of Simvastatin (n=6)

Precisior
Parameters Inter-day
Intra-dayDayl|Day2Day3
%RSD | 0.562| 0.48..87/1.89
[h= No. of determinants

Table 5: Results for Robustness of Simvastatin (n¥3

Parameters Rt(min)%RSD
236nm | 4.36 0.69
Wavelength + 2nm 240nm |4.33 | 0.324
Flow rate +0.2ml/mi@.8mL/min| 4.9 1.35
[L2mUmin[ 4.1 [ 1.1¢

[h= No. of determinants
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Table 6: Results for assay (n=3) of marketed formation (SIMVAS)

Drug |Labeled claim(mg)Amount found(mg)Percentage purit
Simvastatip 10 9.81 98.1
M= No. of determinants

RESULTS AND DISCUSSION

After a number of trials with mobile phases of diffnt composition, Acetonitrile, Methanol and phuste buffer
pH 3.0, in the ratio of 50:40:10v/v was selectednabile phase because of better resolution and gfrival peaks.
Simvastatin showed appreciable absorbance at 23&men determined spectrophotometrically and hehees
selected as the detection wavelength. The optinéhesimatogram of Simvastatin was shown in Figure 2.

System suitability was carried out by injecting éplicate injections of 100% test concentration, hamof
theoretical plates, HETP and resolution were sattsfy. The chromatogram confirms the presencdroi/&statin
at 4.3.0min without any interferences. The paramsetere given in table 1.

Concentration range of 5-25ug/mL was found to hedr with correlation coefficient of 0.999. Theuks were
given in table 2.

The limit of detection was found to be 0.21pg/mdl dimit of quantitation was found to be 0.63ug/he values
were represented in table 2.

Accuracy of the method was verified by performirgavery studies by standard addition method. Theepe
recovery of the standard added to the pre-analygsedple was calculated and it was found to be 99.74-
101.77%w/w. The values obtained were given in t8ble

The proposed method was found to be precise amddegible with %RSD of 1.89.and it was reportedhainle 4.

The method was found to be robust after changiegctinditions like detection wavelength (x2nm) almvfrate
(x0.2ml). %RSD was calculated for each variatiod egported. Values obtained were given in tabla®é®

The method was found to be specific after verifyihg chromatograms showing no interference of stoépeents
present. Hence, the method was well suitable feretimation of commercial formulation. Values aitd were
given in table 6.

CONCLUSION

The proposed RP-HPLC method was validated as gemmtiernational Conference on Harmonisation (ICHBQ
Guidelines, and was found to be applicable forimeutjuantitative analysis of Simvastatin by RP-HRisthg UV

detector in Pharmaceutical dosage forms. The mestilinearity, precision, accuracy and specificitiere proved to
be within the limits. The method provides selectizentification of Simvastatin with no interferenitem other

formulation excipients. The proposed method waslliigensitive, reproducible, reliable, rapid, rabaisd specific.
Therefore, this method can be employed in qualigt®l to estimate the amount of Simvastatin inkbad in

pharmaceutical dosage forms.
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