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ABSTRACT

Development of a Stability-indicating UV spectrofmoetric method by absorption ratio method for ésémation
of Atorvastatin calcium (ATC) and Fenofibrate (FEM) tablet dosages form. In absorption ratio method
absorbance measurement of sample at 262nm (isgatbe®point,l;) and 287nm{,. The absorbance ratio method
was developed using methanol as solvent. The liyeafrthe proposed method was investigated inrdéimge of 6-
16 pg/ml and 2-12 pg/ml for ATC and FEN respegfivEhlibration curves show a linear relationshiptiveen the
absorbance and concentration. The line equation¥6€ y = 0.041x + 0.043 witHf of 0.999 and for Fenofibrate y
= 0.054x -0.003 with7Tof 0.999 was obtained. Validation was performediGt$ guidelines for Linearity, accuracy,
precision, LOD and LOQThe LOD-0.2695 pg/ml, 0.0222 pg/ml for ATC and Fild the LOQ-0.8780 pg/ml,
0.222 pg/ml for ATC and FEN respectively. The psagomethod may be suitable for the analysis of &TCFEN
in tablet formulation for quality control purpos&he stability studies of ATC and FEN were condueted the
degradation characteristics were found to be muabremprominent in acid hydrolysis in FEN and alk&lin
hydrolysis in ATC.

Key word: Absorption ratio method, degradation product, \atiwh, atorvastatin calcium, fenofibrate.

INTRODUCTION

Atorvastatin  Calcium (ATC) Kig. 1) is calcium salt of R, 8R)-2-(4-fluorophenyl)e,d-dihydroxy-5-(1-
methylethyl)-3-phenyl-4-[(Phenylamino) carbonyh+pyrrole-1-heptanoic acid trihydrate[1]. ATC is a&mber of
the drug class known as statins, used for lowehilogpd cholesterol. ATC is a HMG CoA reductase iiitbib
Fenofibrate (FEN)Kig. 1) is 2-[4-(4-chlorobenzoyl)phenoxy]-2-methgtopanoic acid, 1-methylethyl ester, it is
antilipemic agent[2] which reduces cholesterdl &iglycerides in blood thus decreases the riskexrt diseases
and prevent strokes.

Atherosclerotic Vascular disease is a conditiowlmich an artery wall thickness as a result of aadation of fatty
materials such as cholesterol. It affects mosttered blood vessels, inflammatory response in svall arteries
commonly referred to as hardening of arteriess kdused by formation of multiple plaques with itedes. Some
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of drug combination like Atorvastatin calcium anenefibrate has a highly beneficial effect on gidi parameters.
Atorvastatin Calcium is more effective in reductiof cholesterol level where as Fenofibrate in réidunc of
triglycerides.[3]

Forced degradation studies

Safety and efficacy of pharmaceuticals are two &mental issues of importance in drug therapy. biliy of
pharmaceuticals can cause a change in physicamichk pharmacological and toxicological propert@sthe
active pharmaceutical ingredients (API), therebiecifng its safety and efficacy. Hence, the phaistacshould
take cognizance of various factors such as druglitya possible degradation products, mechanisnt mutes of
degradation and potential interactions with excitseutilized in the formulation to ensure the detiv of their
therapeutic values to patients. In order to asgesstability of a drug product, one needs an gpjate analytical
methodology, so called the stability indicating hwets which allow accurate and precise quantitasfahe drug, its
degradation products and interaction products, nf §4]. Forced degradation studies were performed o
Atorvastatin calcium and Fenofibrate to prove ttebility indicating property of the method. Theests conditions
employed for degradation study includes light expes acid hydrolysis (0.1 N HCL), base hydrolysts1{N
NAOH), and thermal degradation. The duration ofetiselected for degradation studies was 6 hourspfibtolytic
degradation was performed by exposing the soligglta sunlight for 12 hours. The concentration @ fig/ml of
each of Atorvastatin calcium and Fenofibrate wemepared using respective solvents (NAOH, HCL, medha
separately [5].

The objective of the present work is to develop pén rapid, accurate, specific and economic UV itab
indicating method for the estimation of ATC & FEM bulk and tablet dosages form. The method wasdurt
validated as per ICH guideling for the parameter like precision, accuracy,ssrity, and linearity. The result of
analysis was validated statistically and by recpwtudies.

MATERIALS AND METHODS

Samples
ATC and FEN was kindly provided by Rightaid Labor&s, Hyderabad. The pharmaceutical formulation
MactorF used in this study is procured from local maiateilly.

Reagents
Methanol was used of analytical grade. All othexgents used were of analytical grade for the fodmgtadation
studiesHydrochloric acid (GR grade), Sodium hydroxide pfrQualingens fine chemical Mumbai.

Instruments
UV-Visible double beam spectrophotometer (UV-3208BLINDIA) with 1cm matched quartz cells, Digital
balance (K- Roy Electronic), Oven (CLE-101, coslabdl volumetric flask, micropipette.

PREPARATION OF STANDARD STOCK SOLUTION

Accurately weighed quantity of about 50 mg of AT@samaken in 50 ml volumetric flask dissolved infigignt
guantity of methanol then sonicate for 10 min andted to 50 ml with the same solvent so as to thet
concentration of 1000 pg/ml. an accurately weigheantity of about 50 mg of FEN was taken in 50 wiumetric
flask dissolved in sufficient quantity of metharniben sonicate for 15 min and diluted up to the maitk same
solvent so as to get the concentration of 1000 hgdmd this solution 5 ml pipette out in 50 ml vwietric and
volume was make up with methanol and get conceotra00 pg/ml used for making dilution for calibeat curve.

Determination of isoabsorptive point

The standard solution of ATC and FEN were separaehnned at different concentration in the rang200-400
nm and thé,,x was determined. The overlain spectrum for botlgslmuas run. The isoabsorptive point (where both
the drugs show equal absorbance) was obtained thenoverlain spectra of ACE and FEN. The overlgiactra
showing isoabsorptive point at 262 niig(. 2)

Preparation of calibration curve
For each drug appropriate aliquots were pipettefromt standard stock solution into the series ofrilG/olumetric
flask and the volume was made up to the mark wigthanol to get concentration of 6-f§/ml of ATC and 2-12

91
Scholar Research Library



Inamullah et al Der Pharmacia Lettre, 2013, 5 (3):90-98

pg/ml of FEN Fig. 3). Solutions of different concentrations for eaatugd were analysed at their respective
wavelengths and absorbances were recordedbl€. 1)

METHOD DEVELOPMENT

Absorption ratio method

Two wavelength selected for the method are 247 nth287nm that are absorption maximas of ATC and FEN
respectively in methanol, and the isoabsorptivenppthie A s is 262 nm. (Fig. 2) Standard stock solution of
100upg/ml both the drug was prepared separatelyathamol. The stock solution of both drug was furttiduted
separately with methanol to get series of standatdtion of 6-16 pg/ml for ATC and 2-12 pg/ml foER The
absorbances were measured at the selected wavedesngd absorptivities for both the drugs at botkelengths
were determined as mean of three independent deggians. Concentrations in the sample were obthineusing
following equations. Two equations are construaediescribed for the method of simultaneous equatiheir
treatment is somewhat different, however, and tiseselationship,a = g, atAl. Assume b = 1cm

Ar=a.C+a.C, (1)
Let Qc = ae/ 8q, Qv = a2/ &y, and Q) = Ax/ Ay
C= (Qu-Qv) AL/ (x-Qy) aa

Above equation gives the concentration of X in teraf absorbance ratios, the absorbance of mixtndethe
absorptivities of the compounds at the isoabsceptiavelength.

Preparation of tablet for assay

Twenty ATC and FEN tablets (10 mg atorvastatin 468 mg fenofibrate) were weighed and powdered. Aiqgro
equivalent to 160 mg of fenofibrate was weighed ibd0 ml clean and dry volumetric flask, added at@uml of
methanol and sonicated for 20 minutes and volumdemupto the mark with methanol. Mixed well andefiéd
through Whatman filter paper No. 41. First few ititdte discarded and then 5 ml of filtrate pipedte and diluted
to 50 ml with methanol. Then the absorbances wegerded at the respective wavelengthab{e. 2)

Recovery study

To check the accuracy of the developed method mgostudy was carried out as per ICH norms. Whera t
reanalyzed sample solution, standard solutiondl dfie two drugs are added equivalent to 80, 10D EH20% of its
drug content. Recovery study was carried by doamdjcate study.Table. 3

METHOD VALIDATION
The analytical method was validated with respegammeters such as linearity, limit of detectib®D), limit of
quantitation (LOQ), precision, accuracy, robustnass recovery (ICH Q2R1 2003).

Linearity

Linearity is established by least squares linegression analysis of the calibration curve. The stacted
calibration curve is linear over the constructedgea6-16 pg/miTable. 43, 2-12 pg/ml for ATC, FEN. Table.
4b)

Accuracy

Accuracy was studied by adding two different ameufdorresponding to 80%, 100% and 120% of the test
preparation concentrations) of ATR and FEN to thecgbo preparation and comparing the actual andsuned
concentrations. For each level, three solutionewweepared and each was injected in duplicEable. 5

Precision
The precision of the method, as intra-day repefittaias evaluated by performing six independersags of the
test sample preparation and calculating the RSDTRe intermediate (interday) precision of the metheas
checked by performing same procedure on differags dby another person under the same experimeanteltons.
(Table. 5

LOD and LOQ
The LOD and LOQ of ATC and FEN are calculated bytianatical equation.
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LOD= 3.3xstandard deviation + slope
LOQ=10xstandard deviation + slope

The LOD of ATC & FEN were found to be 0.2695 pgfnid 0.0222 pug/ml and the LOQ of ATC and FEN were
found to be 0.878@® /ml and 0.2222dg/ml (Table. 5

Robustness
Robustness of proposed method was perform by chgrid/ analyst and remaining condition (solventutidn,
UV Spectrophotometer) is sam@&aple. 5

FORCE DEGRADATION

Forced degradation studies are performed on ATCR&N to prove the stability indicating propertytbé method.
The stress conditions employed for degradationystodude light exposure, acid hydrolysis (0.1 N IJCbase
hydrolysis (0.1N NAOH), thermal hydrolysis, The dtion of time selected for degradation studies &dwurs
(ICH QA (R2). (Table. 6

Acid hydrolysis

Solutions for acid degradation studies are preparedethanol (12 pg/ml for ATC and 8 pug/ml for FEAHd add
10 ml 0.1 M hydrochloric acid solution and keptr@bm temperature (22 °C). It observed that botd and base
hydrolysis was a fast reaction for both drugs dnabat completed within 3hrs of the sample prepamattherefore
the samples are analyzed at 247 nm for ATC anch#a8¥or FEN after this period of timerig. 4)

Base hydrolysis

Solutions for base degradation studies are prepar@dethanol (12 pg/ml for ATC and 8 pg/ml for FENand
100ml 0.1 M sodium hydroxide add in both dilutiamdekept at room temperature (22 °C) and the resustalutions
analyzed 10 min after preparation at 247 nm for Ahd 287 nm for FENFig. 5)

Photostability studies

Weigh 50 mg drug and kept in the sun light for 12 &fter that the Solutions for Photostability $tésdare prepared

in methanol and the dilution (12 pg/ml for ATC aBdug/ml for FEN ) were prepared and analysed in UV
Spectrophotometer at 247 nm for ATC and 287 nnifeX. (Fig. 6)

Thermal degradation

Weigh 50 mg drug and kept in the oven and temperaite maintain 80 °C for 3 hrs after that the Gahs for
Photostability studies are prepared in methanol taeddilution (12 pg/ml for ATC and 8 pg/ml for FENwvere
prepared and analysed in UV Spectrophotometéy. {)

Statistical analysis
Means, standard deviation (SD), relative standa&wdation (RSD) and linear regression analysis wealeulated
using Microsoft Excel 2007

RESULTS AND DISCUSSION

Many pharmaceutical compounds undergo degradatidngistorage or even during the different procesgeheir
manufacture. Several chemical or physical factarslead to the degradation of drugs. Hydrolysis @idation are
the most famous chemical degradation routes ofsdriige main classes of drugs that are subjectgmadation are
esters, amides and lactams. Ester hydrolysis guénetly base catalysed, which makes the reactipid rand
irreversible.

The overlain spectra of ATC and FEN exhibit262 nm (isoabsorptive point) and287 nm respectively. The
present research works discuss the developmentSialaility-indicating UV spectrophotometric methat the
estimation of ATC and FEN in tablet dosages forrhe ©ptimum conditions for the analysis of the dwgre
established.

The linearity of the proposed method was investigah the range of 6-16 pug/ml and 2-12 pg/ml forGAFEN
respectively. Calibration curves show a linear treteship between the absorbance and concentrafibe. line
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equation for ATQy = 0.041x + 0.043 with? of 0.999 and for FEN y = 0.0548.003 with 2 of 0.999 was obtained
Table. 1 Validation was performed as ICH guidelii (Q2R1)for Linearity, accuracy, precision, LOD and Q.
The LOD-0.2695 pg/ml, 0.022@/ml for ATC and FEM and the LC-0.8780 pg/ml, .222 pg/ml for ATC and
FEM respectivelyand the result of forced degradation is denoteTable. 6 the stability studies oATC and FEN
were conducted and the degradation characteristice found to be much more prominent in acid hygislin
FEN and alkaline hydrolysis in AT!

e FEN

Fig. 1 Structure of ATC & FEN
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Fig. 2 Isoabsorptive point of ATC & FEN
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ATC y=0.041x-0.043 FEN y=0.054x-0.003
R*=0.999 R*=0.99%
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Fige 3 Calibration curve of ATC and FEN
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Fig. 4 Acid degradation of ATC and FEN
20, Sample-1
15|
1
10|
0

0.5
20 0

200 250

Wav!lenmhlar?rg\ = 0w = w“mng‘ljf:,) = =
Fig. 5 Base degradation of ATC and FEN
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Fig. 7 Thermal degradation of ACE and FEN
Table 1: UV analysis (Calibration curve)
S.NO. Parameter (units) Atorvastatin calcium  Fenofirate
1. Linearity range (pg/ml) 6-16 pg/ml 2-12pg/mi
2. Correlation coefficient f 0.999 0.999
3. Slope 0.041 0.054
4. Intercept 0.043 0.003
Table 2: Analysis of tablet dosage form
) . % Label claim
Formulation Drug Label claim (mg) (Mean + SD)
Tablet ATC 10 mg 100.21 + 0.0018
FEN 160 mg 101.12 + 0.0024
96
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Table 3: Result of statistical validation of recovey

% added  Drug Mean%z+ SD %RSD
ACE 100.12+0.0019 0.0022

80%
FEN 99.80+0.0004 0.0033
100% ACE 99.62+0.0013 0.0046
FEN 100.09+0.0009  0.0046
120% ACE 99.22+0.0020 0.0033

FEN 99.54+0.001 0.004:

Table 4a: Linearity study of ATC in methanol

Dilution Dilution Dilution  Dilution

Con(ug/ml Dilution (5)  Dilution (6 Mean + SD
0.1988
6 0.1950 0.1928 0.1963 0.2019 0.2023 0.2045 +0.0042
8 0.2909 0.2889 0.2904 0.2862 0.2878 0.2998 0.2d406043
10 0.3642 0.3624 0.3643 0.3706 0.3694 0.3659 0.2661029
12 0.4477 0.4448 0.4454 0.4480 0.4479 0.4470 0.4458012
14 0.5279 0.5306 0.53281  0.5265 0.5286 0.5286 8.5280012
16 0.632( 0.613¢ 0.607¢ 0.608( 0.610: 0.612¢ 0.6141 + 0.008
SD - Standard deviation
Table 4b: Linearity study of FEN in methanol
Con (ug/mi) D|Iult|on D||u2t|on D|Iu3t|on Dlllztlon Dllustlon D||u6t|on Mean + SD
2 0.1118 0.1072 0.1085 0.1060 0.1058 0.1079 0.3@¥.8020
4 0.2167 0.2185 0.2177 0.2171 0.2161 0.2166 0.21700086
6 0.3222 0.3234 0.3243 0.3227 0.3241 0.3231 0.32880073
8 0.433( 0.432¢ 0.434: 0.433¢ 0.433: 0.4337  0.4334 +0.000¢
10 0.5478 0.5490 0.5495 0.5467 0.5497 0.5438 0.54¥18020
12 0.6543 0.6556 0.6564 0.6550 0.6555 0.6584  0.655601298
SD*- Standard deviation
Table 5: Validation parameter for ATC and FEN
S.NO. Parameter (units) ATC FEN
1. Linearity 6-16 pg/mi 2-12 pg/mi
2. Accuracy (80%) 100.12 + 0.0019 99.80+0.0004
Accuracy (100%) 99.62+0.0013 100.09+0.0009
Accuracy (120%) 99.22+0.0020 99.54+0.0019
'aﬁ?gg)"j‘)y PrECISION 104 849 + 0.0024 99.21% + 0.00216
s (2"day) 107.54% + 0.0143* 100.09% + 0.0014
(3“day) 110.41% + 0.004Z  106.10% + 0.001
'lrl,”h""rgay PTECISION 107 879 + 0.0024*  99.21% + 0.0026
4 2" hre 108.22% + 0.001¢  100.96% + 0.00C
3%hrs 105.44% + 0.0018*  99.88% + 0.002
5. LOD 0.2695 (ng/ml) 0.0222 (ng/ml)
6. LOQ 0.8780 (png/mi 0.2222 (pg/mi
7. Robustness 98.25% + 0.0010*  102.50% * 0.0015
* Standard deviation
Table 6: Forced degradation study (ATC & FEN)
. Result
+ .
S.NO. Condition Absorbances t) Mean + SD (% degradation)
ATC FEN ATC FEN ATC FEN
Acid degradatio 255nn  Noabsorbar 0.2720+0.002 0.4128 +0.000 39.12%  100%

Alkaline degradation 249 nm 301 nm 0.2936 + 0.0043 0.3025+0.0125 34.29% 30.25%

Thermal degradation 247 nm 286.5 nm 0.1993 + 0.0002 0.3645 +0.0028 55.4%  100%

Photolytic degradatior 247 nm 287 nm 0.3874 £0.0109 0.6977 £0.0022 13.3%  20.0%
SD - Standardeviation

PR
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CONCLUSION

The proposed method is simple, sensitive and regibtt and hence it can be used in routine analfgis
determination of stability indicating UV Spectropbmetric method for ATC and FEN in bulk as well ias
pharmaceutical preparation. Statistical analysighefresults has been carried out revealing highracy and good
precision. The relative standard deviation (RSD)dlb parameters was found to be less than oneghwinidicate
that the validity of method are also within the itirmo the proposed method can be used for routusntative
analysis of both the drug.
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