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ABSTRACT

A simple, sensitive and precise RP-HPLC method for simultaneous estimation of Amlodipine Besylate (AMB) and
Atorvastatin calcium (AVC) has been devel oped and validated for determination of compounds in commercial tablet
dosage form. The compounds were well separated isocratically on a ODS 3V inertsil column using a mobile phase
consisting of buffer (pH 3.5) & Methanol (45:55) with a flow rate of 1.0 ml/min with UV Visible detector at 246nm.
Retention time for Amlodipine Besylate and Atorvastatin calcium were found to be 2.19 & 3.71 respectively. The
study showed that the reverse phased liquid chromatography is sensitive and selective for detecting Amlodipine
Besylate and Atorvastatin calcium using the single mobile phase. The method has been validated for linearity,
accuracy and precision. The mean recoveries obtained for Amlodipine Besylate & Atorvastatin calcium were found
to be 100.61% and 99.23% respectively. Developed RP-HPLC method was found to be accurate, precise, selective
and rapid for simultaneous estimation of Amlodipine Besylate & Atorvastatin calciumin tablets.
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INTRODUCTION

Atorvastatin calcium is chemically [R-(R*, R*)]-Z{fluorophenyl)-,-dihydroxy-5-(1-methylethyl)-3-phg-4
[(phenyl amino) carbonyl]-1H-pyrrole-1-heptanoiédhacalcium salt (2:1) tri hydrate. It is a compig inhibitor of
HMG-CoA reductase. This increases LDL uptake byhbpatocytes, decreasing the amount of LDL-chalelsie
the blood. Like other statins, Atorvastatin alsduges blood levels of triglycerides and slightlgreases levels of
HDL-cholesterol.

Amlodipine Besylate is chemically 2-[(2-Aminoethdxy methyl]-4-(2-chlorophenyl)-3-ethoxycarbonyl-5-
methoxycarbonyl-6-methyl-1,4-dihydropyridine bengesulfonate Amlodipine is a dihydropyridine catoiu
antagonist (calcium ion antagonist or slow-chafatker) that inhibits the movement of calcium iam® vascular
smooth muscle cells and cardiac muscle cells.

Few spectrophotometric methods [1],[2], RP-HPLC hods [3],[4],[5] have been reported for simultareou
estimation of AVC and AMB. Literature survey reve#hat there is a need for development of econameithod for
estimation of AVC and AMB. The aim of present stusl to develop a new, simple, economic, accuekfeient
reproducible and rugged analytical method for asdagblet dosage form by RP-HPLC Method and tadedé the
same as per ICH guidelines.
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EXPERIMENTAL SECTION

Apparatus:

A Shimadzu HPLC with LC solution software , UV-\li$¢ Detector (Model SPD 10), Pump (LC 20 AT VP), UV
Visible double beam Spectrophotometer (Nicolet etroh 100), Electronic Balance (Shimadzu), Ultienigator
(Citizen, Digital Ultrasonic Cleaner), pH Analyz@lobal digital), Milli Pore (Merck) and HPLC colum Intersil
ODS C18(250x4.6 ID) 5pum.

Materials and Reagents:

Water (Milli Q Grade ), Sodium dihydrogen ortho ppbate (AR Grade), Methanol(HPLC), Potassium dibgen
ortho phosphate(AR Grade), Acetonitrile(HPLC Grad®) potassium hydrogen ortho phosphate(AR Grade),T
fluoro acetic acid(AR Grade), Ammonium acetate(ABdg), pure drug samples of AVC and AMB are obthiag
gift samples from Dr. Reddy’s laboratory.

Selection of wavelength by UV-Spectr oscopy:

The maximum absorbance of AMB and AVC were found&o238 and 246 nm respectively from the UV Visible
spectrophotometric results. Simultaneous estimaifdwo spectra shows maximum absorbance at 24@nsh@wvn

in the figure Fig: 1)
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Figure 1: Selection of wavelength by UV -spectroscopy

Preparation of 0.1% Trifluoro acetic acid buffer solution:
0.1ml of Trifluoro acetic acid was diluted to 10@with water to give a 0.1% aqueous solution. Then#s adjusted
to 3.5 using triethylamine. The buffer was filtetedough 0.45 filters to remove all fine particlesd gases.

Preparation of mobile phase:

A mixture of 45 volumes of 0.1% Tri fluoro aceticié buffer, 55 volumes of Methanol (HPLC grade) wasd a
mobile phase. The mobile phase was sonicated foirLth remove gases. It was filtered through (.4%lon filter
and degassed.

Preparation of standard solution:

Standard stock solutions of Atorvastatin calciurd Amlodipine besylatepg/ml) were prepared by dissolving 100
mg of Atorvastatin calcium and 50 mg of Amlodipimesylate in sufficient mobile phase. After that sleéution was
filtered using 0.4p syringe filter and sonicated for 5min and dilutedlO0 ml with mobile phase. Further dilutions
were prepared in 5 replicates by adding 1 ml oflsswlution to 10 ml of mobile phase.

Assay sample preparation:

20 tablets (each tablet contains 10 mg of Atortastalcium and 5 mg of Amlodipine besylate) wereighed and
taken into a mortar and crushed to fine powderwmtbrmly mixed. Tablet stock solutions of Atorvash calcium
and Amlodipine besylateug/ml) were prepared by dissolving tablet weightieglent to 100 mg of Atorvastatin
calcium and 50 mg of Amlodipine besylate and digsolin sufficient mobile phase. After that the s$ioln was
filtered using 0.4p syringe filter and sonicated for 5 min and thelutéd to 100 ml with mobile phase. Further
dilutions were prepared in 5 replicates by addimgl bf stock solution to 10 ml of mobile phase.
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Assay of Phar maceutical formulation:

Separated filtered portions of equal volume of (ab®Qul) standard preparation and assay preparations were
injected and the chromatogram was recorded andp#iad responses of the major peak were measured. The
percentage of AMB and AVC in the portion of tabletas calculated by using the following formula.

AT WS DT P AW
BgAssay = — X —X—X —X— X100
AS DS WT 100 LC
Where,
AS: Average peak area due to standard preparation
AT: Average Peak area due to assay preparation
WS: Weight of Amlodipine besylate / Atorvastatinatam in mg
WT: Weight of sample in assay preparation
DT: Dilution of assay preparation
AW: Average weight
P: Standard purity
LC: Label claim

METHOD VALIDATION

The HPLC method was validated in accordance with ¢Qidelines.

Precision:

The precision of the analytical method was studigdanalysis of multiple sampling of homogeneous gam
Precision was estimated by repeatability and thseatwbility was assessed by analyzing six injectbna
homogeneous sample of h§/ml of AMB and 100ug/ml of AVC.

Accuracy:

The difference between theoretical added amountpaactically achieved amount is called accuracwrmdlytical
method. Accuracy was determined at three diffel@rdl 80 %, 100 % and 120 % of the target conctotrdbQug
ml of AMB and 100ug ml of AVC in triplicate.

Specificity:
The specificity of an analytical method may be wedi as the ability to detect the analyte peakénpitesence of the
byproducts of the analyte or other inactive comptsisuch as dosage form, excipients or impurities.

Limit of detection (LOD) and Limit of quantification (LOQ):

Limit of detection and limit of quantification werestimated from signal to noise ratio. LOD is tloavést
concentration resulting in a peak area of thre@dirthe baseline noise and the equation is LOD =x3A%SD/S.
LOQ is the lowest concentration that provides digaanoise ratio more than 10 and the equationG€L= 10 x
ASD/S, where ‘ASD'’ is the average standard deviatind ‘S’ is the slope of the line.

Robustness:

Robustness was performed by deliberately changiegtromatographic conditions. The important patante be
studied was the resolution factor between two peRkdbustness of the method was carried out by elaibly
making small variation in the flow rate, pH of migbphase, organic phase ratio and column oven texye by
using 400ug/ml of AMB and 60ug/ml solution of AVC respectively.

Ruggedness:
Ruggedness was determined between two differerd, ldifferent analyst, different instrument and oohs.
Ruggedness of the method was performed by injecigg/ml of AMB and 100ug/ml solution of AVC
respectively.
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RESULTSAND DISCUSSION

Selection of Chromatographic Conditions and Optimization of M obile Phase:

Mobile phase was optimized to separate AMB and AMSIhg Intersil ODS, C18 (250x4.6 ID) 5um. Initiglly
Phosphate buffer, Citrate buffer and Acetonitrilerevtried as a mobile phase in various proporthnsthe broad
peaks for both the drugs were observed. Therefogeselected 0.1% Tri fluoro acetic acid buffer &bethanol as a
mobile phase in 45:55 % v/v ratio. Good resolutmid symmetric peaks were obtained for both drugswthe pH
of the mobile phase was adjusted to 3.5. The flate of the mobile phase was 1.8 ml/min. Under optim
chromatographic conditions, the retention timeAdtB and AVC was found to be 2.19 and 3.71 respetyiwhen
the detection was carried out at 246 nm. A typatebmatogram of two drugs is as shown in fig{ifig 2).
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Figure2: Typical Chromatogram of AMB and AVC

Linearity:

The linearity was determined at five levels over thnge of 50 % to 150 % of standard concentratian diluent
and calibration curve constructed by plotting pesda against the respective concentrations. Tlearity of AMB
and AVC followed in the concentration range of 300-ug/ml and 60 - 14Qug/ml, respectively. Each sample
solution was chromatographed in triplicate andrttean peak area for AMB and AVC calculated. Theltesue as
shown in Table & Calibration plots irfigure (Fig 3, 4)

Table 1: Linearity studies

PARAMATER AMB AVC
Linearity [ug mL-1] 30-70 60— 14C
Linearity Equation Y =27.935X +850.58 Y = 38.658%269
Slope 27.935 38.658
Intercept 850.58 2269
Correlation Coefficient 0.999 0.999

y =27 935 + §50 58
R2=0.999
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=
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Figure3: Linearity curve of AMB
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Figure4: Linearity curve of AVC

Precision:

The precision of this method was evaluated by d¢alitg the % RSD of the peak area of six repliéajections.
The RSD for repeatability of AMB and AVC was foutwlbe 0.55 and 1.27 %, respectively. The RSD valaes
intra-day precision for AMB and AVC was found toibethe range of 0.30-0.90 and 0.57 -0.95 %, resgsy. The
assay method precision acceptance criteria sdteinvalidation was RSB 2.0%. Results of precision study are
shown in Table 2.

Table 2: Precision Intraday studies

Amlodipine besylate Atorvastatin calcium
%RSD (Rt) | %RSD(Area) | %RSD (Rt) | % RSD(Area)
Day 1 0.25 0.65 0.13 0.99
Day2 0.27 0.30 0.15 0.57
Day3 0.09 0.90 0.10 0.95

Specificity and Selectivity:

The specificity of the method was checked for titerference of retention time of tablet formulateomd standard
drug under optimized condition. Specificity of tmeethod was determined by comparing the chromatogram
obtained from tablet formulation and standard dug.there was no interference of excipients andrétention
time of standard drugs and tablet formulation wesaee, so method was specific and selective. A &pic
chromatogram of specificity of two drugs is aswhan figure §ig 5).
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Figure5: Typical chrorTﬁm;togram of Specificity
Accuracy:

Accuracy was evaluated as percentage relative betwreen the found mean concentration and addezkntmtion
for AMB and AVC. The result obtained for three @ifént concentration levels i.e. 80 %, 100 % and%2ghowed
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acceptable % recoveries in the range of 100.33%0-24 % for AVC and 99.25% - 99.68 % for AMB which
suggests that accuracy is excellent for both driigs.results are shown in Table 3.

Table 3: Recovery studiesof AMB and AVC

Drugs | Amount of drug added (%) | % Recovery | % Averagerecovery
80 99.68
AMB 100 99.25 99.53%
120 99.68
80 100.33
AVC 100 101.27 100.61%
120 100.24

Sensitivity:
The limit of detection (LOD) and limit of quantifition (LOQ) for AMB and AVC was found to be 1.868d5.611
ug and 2.700 and 8.181), respectively. The low values of LOD and LOQ gades high sensitivity of the method.

Robustness and Ruggedness study:

The Robustness of the method evaluated by charigmghromatographic condition and results were éxath
Ruggedness test was determined between two diffaratyst and instrument under same environmenptadition.
The percentage RSD was below 2.0%, Showed robgsares ruggedness of method. The results were sirown

Table 4 & Table 5.

Table4: Resultsfor Ruggedness

Atorvastatin calcium | %Assay | Amlodipinebesylate | % Assay
Analyst 01 101.21| Analyst 01 100.54
Analyst 02 99.98 Analyst 02 99.83
%RSC 0.86% | %RSC 0.50%

Table5: Results of Robustness study

Amlodipine besylate Atorvadtatin calcium
Parameter | Retention time(min) | Tailing factor | Retention time(min) | Tailing factor
Flow Rate
1. 2ml/min 1.780 1.3684 2.980 1.185
1ml/min 2.930 1.444 4.907 1.308
0.8ml/mir 2.98( 1.18¢ 3.66( 1.45(
Wavelength
>44nm 2.223 1.364 3.710 1.219
246nm 2.203 1.409 3.727 1.281
248nm 2.203 1.409 3.707 1.219

System Suitability:

Tested according to USP 2009, system suitabilgystevere an integral part of liquid chromatographiethods in
the course of optimizing the conditions of the megd method. System suitability tests were useetify that the
resolution and reproducibility were adequate foe fherformed tests. The parameter of these testolasn
efficiency (number of theoretical plate), tailingcfor, resolution, peak asymmetry and capacityofagtere
calculated for standard solutions. The resultsinbthfrom validation of the methods and systemasility studies
are summarized in Table 6.

Table 6: Resultsfor system suitability

PARAMETER AMB | AVC
1 | Retention time 2.200 3.731
2 | Theoretical plateg 3121 5116
3 | Asymmetry 1.40| 1.224
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CONCLUSION

From the above experimental results and paraméteras concluded that, this newly developed metfarcthe

simultaneous estimation of Atorvastatin calcium &mdodipine besylate was found to be simple, pecicurate
and high resolution and shorter retention time ragkés method more acceptable and cost effectideitacan be
effectively applied for routine analysis in reséamastitutions, quality control department in intliess, approved
testing laboratories, bio-pharmaceutical and bioheajence studies and in clinical pharmacokineticli®s in near
future.
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