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ABSTRACT

A stability indicating reverse phase high performariquid chromatography method has been develdpethe
estimation of Dronedarone in tablet dosage formsyfametry C18 column having dimensions of 150x4.@madn
3um particle size, with mobile phase containingigtume of acetonitrile and phosphate buffer in th&o of 60:40
v/v was used. 'Pof mobile phase was adjusted to 6.8 with sodiudrdyide. The flow rate was 1ml/min and the
column effluents were monitored at 290 nm. Thentiete time for Dronedarone was found to be 2.65niihe
proposed method was validated in terms of lineadtcuracy, precision, LOD, LOQ and robustness. I®® and
LOQ were found to be 0.018ug/ml and 0.06pg/ml retdpdy. The method was found to be linear in tirege of 10
— 50 pg/ml with regression coefficient (r = 0.9996he % recovery for the Dronedarone was founbde®9.6 and
the forced degradation studies were also carried @asi per ICH guidelines. There was complete sepamabf
degradation peak and Dronedarone peak, which detratesthe specificity of assay method for estinratid
Dronedarone in the presence of its degradation potst it can be employed as a stability indicatome. Due to

simplicity, rapidity and accuracy of the proposddhility indicating HPLC method is useful for guslicontrol
analysis.

Keywords: Dronedarone, stability indicating HPLC, forcedycidation, validation, Formulation.

INTRODUCTION

Chemically Dronedarone is a benzofuran derivatiedated to amiodarone, a popular antiarrhythmic [1].
Dronedarone is a drug by sanofi-aventis, mainly tfeg indication of cardiac arrhythmias. In Dronexes, the
iodine moieties are not present so reducing toKects on the thyroid and other organs. A methyfosiamide
group is added to reduce solubility in fats anddtiepimpairment. Dronedarone displays amiodaroke diass 11
antiarrgythmic activity in vitro and in clinicalitéds. The drug also appears to exhibits activityeath of the four
Vaughan-Williams antiarrhythmic classes. Synthetiane is N-(2-butyl — 3 — (p — (3-(dibutyl amino)opoxyl)
benzoyl)-5-benzofuranyl) methane sulfonamide.
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Dronedarone

Literature survey reveals a very few HPLC methods the analysis of Dronedaroriecludes, simultaneous
determination of Dronedarone and its active meiabalebutyl Dronedarone in human plasma by liquid
chromatography-tandem mass spectrometry applicadtioa pharmacokinetic study [2], hplc chromatogieph
methods [3] for the determination of Dronedarondtsnpure form and tablet dosage form ante method for
Spectrophotometric [4] estimation and stabilitgicating HPLC method for Dronedarone in bulk dsuand
Pharmaceutical dosage forms [5]. The existing Btalndicating method requires much time for arsidy So it is
needed to develop stability study with less timeaoflysis. This paper deals with the forced dedialeof
Dronedarone under stress conditions like acid Hydigy base hydrolysis, oxidation, thermal and phyic stress
and also deals with validation of the developedhwmétfor the assay of Dronedarone from its bulk dang in
pharmaceutical dosage forms. This proposed meth@adsgood linearity, accuracy, sensitivity and lése for the
analysis of the existing methods. So the proposethod is rapid stability-indicating one for the elatination of
Dronedarone in bulk and pharmaceutical dosage form.

MATERIALS AND METHODS

Instrumentation

Quantitative HPLC was performed on liquid chromaamiy water separation 2695 DAD or UV detector nedu
equipped with automatic injector with injection uole 20ul and 2487 pump. The RP C18 symmetry column
150x4.6mm and 3um particle size was used. The HBis&m was equipped with empower software.

Chemicals and reagents

Dronedarone was obtained as a gift sample fromrRdtaain, an analytical testing centre, Hyderabazktdnitrile
and water used were of HPLC grade (Qualigens) sodiihydrogen phosphate, sodium hydroxide were of
analytical grade and supplied by M/S S.D Fine cHemited, Mumbai. Commercially available Dronedaedablets
were procured from local market.

Chromatographic conditions

Mobile phase consists of buffer and acetonitriléhia ratio of 40:60. Buffer was prepared by diss@v2.5 mg of
sodium dihydrogen phosphate in 1000 ml HPLC watet the pH is adjusted to 6.8 with sodium hydroxéahel
filtered through 0.45yu membrane filter. The molplease was pumped from the solvent reservoir inrdtie of
40:60 to the column at a flow rate 1ml/min, whereastime was set to 6 min. The column was mainthiae
ambient and the volume of each injection was 2Bpbr to injection of the solutions, column was iitated for
at least 30 min with mobile phase flowing througl system. The eluent were monitored at 290nm

Standard preparation

10 mg of Dronedarone was weighed and transferredifiml volumetric flask containing 7 ml of mobijbdase.
The solution was sonicated for 15 min to dissohe drug completely and the volume made up with tegtiiase
to get the concentration of 1 mg/ml solution. Fartipipette out0.3 ml of the above stock solution into 10ml
volumetric flask and dilute up to the mark withudihts.

Sample preparation

Weigh about five Dronedarone tablets and calculaeaverage weight. Accurately weigh and trandfersample,
equivalent to 10mg of Dronedarone into 10 ml voltnmdlask. Add about 7 ml of diluents and sonicttealissolve
it completely and make volume up to the mark witbbite phase. Mix well and filter through 0.45u ndfl.
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Method Validation
The proposed method is validated according t International Conference on Harmonization (ICH)dgline:

System suitability
A standard solution of Dronedmne was prepared as per procedure and was injecte@8iimo th HPLC system.

The system suitability parameters were evalualom standard chromatograms db&a by calculating the %RS
of retention times, tailing factor, theoretical tels and peak area from 3 replicate injections. ¥RSD for the
retention times of principal peak from 3 replicatgctions of each standard solution shi be not more than 2%.
The nunber of theoretical plates for Drorarone peaks shoulde not less than 20. The system suitability
parameters are tabulated in Talhlend chromatogram was showrFigure -1

Table-1: System suitability parameters

Retention tim 2.65mir
USP plate coun 2452.6
USP tailing 1.6
LOD 0.018
LOQ 0.06
Peak area 4852847 .6
%RSD 0.33
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Figure 1: chromatogram of Dronedarone

Linearity
Several aliquots adtandard solutions ofronedaone was taken in different 10 ml volumetric flaghsl diluted ug

to the mark with mobile phase suhat the final concentration of Dronedarone is 3@ tig/ml. Evaluation of drug
was performed with DAD detectat 290nm. Peak area is recorded for all the péltks.slope and intercept val
for calibration curve was Y = 164888.8 x + 99935.(r>=0.999). Theresults show that an excellent correlat
exists between peak area and concentration of withgn the concentration range 1®0ug/ml. Regression data
was shown in Table-@nd the linearity curve is shownFigure-2.

Table- 2: Regression data of proposed method

Concentration (pg/ml) | Peak area
1726565
20 3360963
30 5102798

40 678235:i

50 826030!

Concentration range 10-50pg/ml

Slope 164888.8
Intercept 99935.3
Correlation coefficient 0.99963
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Figure-2: linearity curve
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Precision

The precision of the method was demonstrated kgy ity and intraday variation studies. In intradtuydies five
repeated injections of working standard solutiomsenmade and response factor of drug peaks and Roviiee
calculated. In the inter day variation studiese frepeated injections of standard working solutimese made for
different day and different make column of sameatisions. The response factor of drug peaks and YRSP
calculated and present in Table-3. From the dagadéveloped RP-HPLC method was found to be precise

Table- 3: Precision and intermediate results

Concentration of Dronedarone Peak area
{30pg/ml} Intra day | Inter day
Injection 1 4828752 4869367
2 482260 | 483691
3 4883510 4852257
4 4874044 4862611
5 4748311 4871091
Average 4831445 4858449
S.D 53670.4 14126.3
%RSLC 1.11 0.2¢

Accuracy

The accuracy of the method was evaluated by detetioh of recovery ofDronedarone at three levels of
concentrations. The sample solutions were spikéld Bionedarone standard solutions correspondi®%, 100%
and 150% of nominal analytical concentrations. fidgilts showed good recovery within limits (99.89%4.01.7%)
The results are tabulated in Table-4

Table-4: Accuracy results

Concentration | Peak area| Amount added | Amount | Recovery Mean
% mg mg found % Recovery %
50% 2711428 5 5.08 101.7
100% 5319083 10 9.98 99.8 o
150% 7999718 15 15.0 100 100.5%

LOD and LOQ

The limit of detection and limit of quantificatioof the developed method were determined by injgctin
progressively low concentrations of the standatdtems found to be 0.018ug/ml and 0.06ug/ml respely. The
LOD and LOQ values reveal that the developed mesioavs very good sensitivity.

Ruggedness and Robustness

Ruggedness test was determined between two columm&o analysts or two instruments. Robustnesshef t
proposed method was determined by small delibefseges in flow rate, change in composition of Heophase
ratio. The content of the drug was not adversefgcédd by these changes as evident from the lowevaf RSD
indicating that the method was Rugged and Robuste@luation of these results, it can be concluithad the
variation of flow rate and variation of organic goosition in mobile phase do not affect the methigdifcantly.
Hence it indicates that the method is robust ewechiange in flow rate slightly. The results areutabed in Table-5
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Table -5: Robustness results of the method

Change in flow rate USP plate count| USP tailing| Retention time
0.8 2447 .4 1.7 3.092
1.C 2643.6 1.6 2.650
1.2 2272.9 15 2.337
change in organic composition in the mobile pha | USP plate count| USP tailing| Retention time
10% les: 3055.6 1.2 2.805
Actual 2643.6 1.6 2.650
10% more 2504.4 1.6 2.600

Application of proposed method to solid dosage formn

The assay of commercial Dronedae tablets showethat the developed method, shoin Table-6 was accurate
and reliable with mean drug content of %% of the labeled claim. Ninterference peaks were found in -
chromatogram anihdicating that the determination of the drug cabigas free from interference by excipie

Table-6: Assay results

Label claim in mg | Amount found in mg | % recovery
400 398.48 99.6

Degradation study

The degradation samples were prepared by trangfjepowdered tablets, equivalent to 1000pg/ml Dranek intc
a 10ml volumetric flask. Then prepared samples wenployed for acidic, alkaline and oxidant medid atso for
thermal and photolytic condiths. After the degradation treatments were comgldtee stress content solutic
were allowed to room temperature and diluwith mobile phase upo the mark. Filter the solution with O..
microns syringe filters and place in vii Specific conditions were described below.

Hydrolytic degradation under acidic condition: Acidic degradation study was performed by treatiing drug
content in 3ml of0.1 N HCI at normal condition for 90 min and thtbe mixture was neutralized with 0.1 N Na
Hydrolytic degradation under alkaline condition: Alkaline degradatin study was performed by treng the drug
content in 3ml of 0.1N NaOH abrmal condition for 90 min. and then the mixturasweutralized with ON HCI

Thermal induced degradation Themmal degradation study was performed by reflux the damgent for 1t at 60°
Ctemp

Photolytic degradation: Photolytic degradation was performed by exposimgdiug content in UV light for 60mi
Oxidative degradation: Oxidative degradation study wperformed by treating the drug conter 3ml of 3%v/v
H,O, for 15 min at room temperatu

The results of degradation studies were tabulatTable 7and the chromatograms are showiFigures: 3to 7

Degradation chromatograms forDronedarone:

Figure 3: base degradation

Figure 4: acid degradation
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Figure 6: Pholytic degradation
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Figure 7: oxidative degradation

Table-7: Degradation characteristics of Dronedarone

Results of Degradation
: . Peak area
Dezgraan(qutlec;n Deqlt;a:]qugtlon of afeee?léf % of % of Purity Purity Tailing Plate
P degradated recovery | Degradation | angle | threshold | factor | count
standard
product
Acid Degradation .
(0.IN HCI ) 90 min 4528291 4869136 92.9 7 0.56 0.61 15 2426.8
Base Degradation )
(0.1N NaOF 90 min 443091 4869136 91.0 9 0.42 0.55 14 2513.6
Peroxide
Degradation 15 min. 409007- 4869136 83.9 16 0.12 0.31 15 2347.9
(3% H:0,)
Thermal .
Degradation 60 min. 4284841 4869136 88.0 12 0.39 0.46 15 2369.8
Photolytic 60 min. 423614 | 4869136| 87.0 13 046 051 15 | 24869
Degradatio

RESULTS AND DISCUSSION

The development of HPLC methods for the deternmmatif drugshasreceived great attention in analytical rese:
because of their importance in quality control. Téehnique is unique, versatile, unive, and basic well utilized
the researchers because of its ease of operatignmain objective of method develognt is to determine the drug
content of formulations as well as purity. In an@agl research, the time and cost of method dewvedop anc
validation are of great importance. The objectif’¢hs study was to develop and validate a simpdasitive, rayd,
economic and accurate RP-HPImethod for the estimation (Dronedaronén commercial tablet produc The
stability indicating method is a validated quaniita analytical method that can detect the chanigle time in the
chemical, physical or microbliogical properties of the drug substance and thg groduct, that are specific so tl
the content of active ingredient, degradation canabcurately measured without interference. Stahiéisting
provides information about degradation mechanisotential degradation products, possible degradatathvpays
of the drug as well as interaction between the dmgd the excipients in drug product. Stress tessng part of
development strategy under the ICH requirementsisuedrried out under more «re conditions than accelerai
conditions. These studies serve to give informatendrug’s inherent stability and help in the vatidn of
analytical methods to be used in stability studless suggested that stress testing should inckhdeeffec of
temperature, light, oxidizing agents as well ascepsbility across a wide range of pH values. Italso
recommended that analysis of stability sample ghdid done through the use of a validated stabiéisting
methods.
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From the typical chromatogram of Dronedarone shawRigurel, it was found that the retention timeswa65
min. The mobile phase acetonitrile and phosphaftebin the ratio of 60:40 v/v at pH 6.8 was fouttdbe most
suitable to obtain a peak well defined and freenftailing. In the present developed HPLC method, dtandard
and sample preparation required less time and dioue extraction were involved. A good linear riglaship
(r=0.999) was observed between the concentratingerd0-50ug/ml. Low values of S.D are indicatifehigh
precision of the method. The assay of Dronedarablkets was found to be 99.6%. From the recovediesti it was
found that about 100.5% of Dronedarone was recovetgch indicates high accuracy of the method. feseilts of
LOD and LOQ indicate that the method is reliabld #me forced degradation studies were also caoigds per
ICH guidelines. There was complete separation of diegi@n and Dronedarone peak, which demonstrate the
specificity of assay method for estimation of Drdaene in the presence of its degradation prodifctgn be
employed as a stability indicating one. This demmatss that the developed stability indicating HPin@€thod is
simple, linear, accurate, sensitive and reprodacibl

CONCLUSION

This study presents a simple and validated stgbililicating HPLC method for estimation of Droneaia& in the
presence of degradation products. The developedadets specific, accurate, precise and robust. tA#
degradation products formed during forced decontiposistudies were well separated from the analytakp
demonstrating that the developed method was speaifil stability indicating. The method could be legabwith
success even to the analysis of marketed prodfiddsamedarone tablet formulation and has no interfee was
observed due to excipients or other componenteptes
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