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ABSTRACT

The objective of this study was to develop stability UV method for estimation of Dronedarone Hydrochloride in
tablet to compare % degradation of this drug determined by this UV method to HPTLC method reported by us
earlier. Analysis of bulk as well as marketed tablet formulation by exposure to same degradative conditions was
done and % degradation obtained by spectroscopy was determined. Method development and validation was
done as per ICH guidelines. % degradation observed by both methods was comparable. The variation in the
results of this drug estimated by HPTLC and spectrophotometric method was statistically insignificant. This
suggests that the spectrophotometric method is suitable to determine stability profile. Hence a simple UV

spectrophotometry can be used to monitor stability of Dronedarone Hydrochloride.
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INTRODUCTION

(N -(2-Butyl-3-{4-[3-
(dibutylamino) propoxy] benzoyl}-1-benzofuran-5-yl)
methane sulfonamide hydrochloride; (Figure 1) is a
widely used for the paroxysmal or persistent atrial
fibrillation or atrial flutter. [1-2]

The most common method used for determination of
stability of drug is by HPLC/HPTLC. However, many
laboratories in resource-constrained settings may not
afford to have HPTLC equipment, which also requires
skilled personnel to operate it. An alternative is to carry
out drug estimations by spectrophotometry which is
relatively cheap and simple.
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Fig. 1: Dronedarone hydrochloride

Literature survey revealed that various analytical
methods like spectrophotometric B, Simple HPLC 5],
bio-analytical RPHPLC [¢l, SIM RPHPLC [7-10land UPLC
11, Simple HPTLC 012, LC-MS 1] and few more [1417]
have been reported for the determination of
Dronedarone hydrochloride and either individually or
combination with some other drugs, but none of these
studies have developed and validated stability
indicating method by spectroscopy and compared it by
different methods.

Development of SIM is based on systematic exposure of
Systematic
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optimization trials are required to arrive at combination
of concentration of stress reagent and duration of
exposure, to obtain degradation preferably in the 10-
30% range. Typical degradative conditions involve
hydrolysis under different pH conditions, photolysis
and thermal. Achieving 100% degradation could
possibly cause secondary degradation. Secondary
degradation products are the degradation products,
which are not likely to be formed under normal storage
conditions. The review of literature prompted us to
develop spectrophotometric method for determination
of stability of Dronedarone Hydrochloride and
validation of the method.

MATERIALS AND METHODS

Dronedarone Hydrochloride was procured from Lupin
Pharmaceuticals. INC, Mumbai. Methanol (AR grade),
acetone (AR grade), Hydrochloric acid (AR grade),
Sodium Hydroxide (AR grade), Hydrogen peroxide
(AR grade) were used. Dronedarone tablets were
procured from local market.

Instrumentation

For Spectrophotometric method, Jasco V 550 double
beam UV-VIS Spectrophotometer was used.

Standard preparation

Standard stock solution of Dronedarone Hydrochloride
was prepared by dissolving 10 mg of drug in 10 ml of
MeOH to get concentration of 1000pg/ml. from the
standard stock solution; working standard solution was
prepared to contain 100 pg/ml of Dronedarone
Hydrochloride by taking Iml from standard stock
solution in 10 ml volumetric flask and volume was
made up to the mark by MeOH.

Selection of detection wavelength

From the standard stock solution in MeOH further
dilutions were done using MeOH and scanned over the
range of 200-400nm and spectrum was obtained. It was
observed that the drug showed considerable
absorbance at 288nm, shown in Fig 2.

Stress degradation studies

Stress degradation studies using optimized stress
conditions [81 and sample was tested using
spectrophotometry. For each condition, two samples
were prepared, the blank subjected to stress in the
similar manner as the drug solution. Dry heat and
photolytic degradation were carried out in solid state.
Degradation wunder alkali catalyzed hydrolytic
condition: To 10 mg of drug in 10 ml volumetric flask,
2Nmethanolic NaOH was added and volume was
made up to the mark. The above solution was kept for
24 hours at room temperature.

Degradation under acid catalyzed hydrolytic
condition: To 10 mg Dronedarone hydrochloride in a
volumetric flask, 10 ml 2N methanolic HCI was added
(1000ppm).The above solution was kept for 24 hours at
room temperature.

Degradation under neutral hydrolytic condition: To
10 ml of MeOH, 50 mg Dronedarone hydrochloride
was added to obtain 5000pg/ml solution. To this

solution, water was addedé& volume was made up to 50
ml with water (1000ppm). The above solution was
heated at 80°C for 5 hours.
Degradation under oxidative condition: To 50 mg
Dronedarone hydrochloride, 10 ml of MeOH was
added to obtain 5000pug.mL-! solution. To this solution,
10 ml of 6%H>0, was added& volume was made up to
50 ml with MeOH (1000ppm). The above solution was
heated at 80°C for 2 hours.
Degradation under dry heat: Dry heat studies were
performed by keeping drug sample in oven overnight
at 60°C. 10 mg was weighed &dissolved in 10ml MeOH
(1000ppm).
Photo-degradation studies
The photolytic stability study of the drug was studied
by exposing the drug to UV light providing
illumination of NLT 200 watt hr/m?2 followed by cool
white fluorescence light of NLT1.2 million Lux-Hr.
After each exposure, 10 mg of drug was accurately
weighed and transferred to 10 ml of volumetric flask;
the volume was made up with methanol to obtain 1000
pg.mL- solution.
Also the developed method was validated as per ICH
guidelines, for the parameters specificity, linearity,
precision, LOD, LOQ and robustness.
Statistical analysis [1%]
Comparison between % degradation obtained by
HPTLC and UV methodis done by paired t test using
formula, t =[d/(s/ \/n)] shown in Table 1.
Null hypothesis (Ho) ie there is no significant
difference between mean increased in results by two
methods.
S$2=(1/n-1) ) (d- d)2
S2 =+ [(1/7-1)* 126.4327]

S =4.6387
t=[d/(s/\n)]
t=0.1694

Calculated | t | is less than tabulated t (2.18), Ho may
be accepted at 5% level of significance and conclude
that results by two methods do not differ significantly.
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Fig. 2: UV spectrum of Dronedarone Hydrochloride (10ug/ml)
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Table 1: Statistical analysis

Conditions HPTLC (x) UV (y) d=(x-y) (d- d) (d-d)2
Acid 20.39 23.70 -3.31 -3.60714 13.0114
Alkali 15.26 16.43 -1.17 -1.46714 2.1525
Neutral 16.92 20.53 -3.61 -3.90714 15.2657
Oxidation 17.27 11.50 5.77 5.472857 29.9521
Thermal 24.25 28.63 -4.38 -4.67714 21.8756
uv 189 12.20 6.7 6.402857 40.9965
Fluorescence 23.08 21.00 2.08 1.782857 3.1785
d=0.297143 > (d- d)2=126.4327

Table 2: Comparison study by HPTLC and spectrophotometric method

Parameter Optimized Condition % Deg (HPTLC) % Deg (UV)
Acid 2N HCl overnight 20.39 23.70
Alkali 2N NaOH overnight 15.26 16.43
Neutral Heating 5 hours at 80°C 16.92 20.53
Oxidation Heating with 6% H>O> for 2 hours at 80°C 17.27 11.50
Thermal 60°C overnight 24.25 28.63
uv 200 Watt Hrs/Square Meter 18.9 12.20
Fluorescence 1.2 Million Lux. Hrs 23.08 21.00

Abs 1
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Fig. 3: Overlay spectrum degradation conditions of Dronedarone Hydrochloride (20ug/ml)

Table 3: Comparison of validation study by HPTLC and

spectrophotometric method

Validation parameters HPTLC uv

Linearity Equation Y=20.98x+710 Y=0.0426x+0.076

(R?) R2=0.995 R2=0.997
Range 40-200 ng/band 10-50pg/ml
Precision % RSD <2 % RSD <2
Assay 100.47 % 99.36%
Accuracy % Recovery % Recovery
80 99.14 98.76
100 100.83 97.77
120 94.72 99.49
Limit of Detection 3.85ng/band 0.488ug/ml
Limit of Quantitation 11.66ng/band 1.478pg/ml
Specificity Specific Specific
Robustness Robust Robust
RESULT AND DISCUSSION

Working  standard  solution of Dronedarone
Hydrochloride (100pg/ml) was exposed to various
optimized stress degradation conditions and upon
subsequent dilution spectrum of 20pg/ml was taken in
each condition is shown in Fig. 3.

The bulk Dronedarone Hydrochloride was exposed to
optimized stress conditions and % degradation was
determined. The results obtained by this method, and
the results obtained by HPTLC reported by us earlier
are shown in Table 2

The developed methods were validated as per ICH
Q2A (R1) and their comparison study is shown in Table
3.

The developed spectrophotometric method was found
to be simple, sensitive, accurate and repeatable for
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analysis of Dronedarone Hydrochloride in the tablet
without any interference from excipients. The results
indicated the stability of the method to study stability
of the Dronedarone Hydrochloride under various force
degradation conditions like hydrolysis under different
pH conditions, dry heat and photolytic degradation.
The % degradation upon exposure of bulk to
degradative conditions by HPTLC and
Spectrophotometric method was similar and the
difference in the results of % degradation estimated by
HPTLC and Spectrophotometric method were
statistically ~insignificant. This suggests that the
spectrophotometric method is as accurate as the
HPTLC method to determine stability profile. Hence
laboratories that do not have HPTLC equipment can
also undertake this drug estimations using
spectrophotometer.

ACKNOWLEDGMENT

Authors are thankful to INC., Lupin pharmaceuticals
INC., Mumbai for providing working standard of
Dronedarone hydrochloride. Authors are also thankful
to the principal and Management, AISSMS College of
Pharmacy, Pune for providing required facilities for
research work.

REFERENCES

1. www.chemspider.com/imageview.aspx (Nov.2013).

2. www.rxlist.com/multaq.drug.htm (Nov 2013).

3. Pravalika K, Sudhakar M, Fathima A. Spectrophotometric
estimation of Dronedarone hydrochloride in pharmaceutical
dosage forms by using multivariate technique. World ]
Pharm Sci. 2013; 1(1):15-18.

4.  Bolderman RW, Hermans JJ, Maessen JG. Determination of
the class III antiarrhythmic drugs dronedarone and
amiodarone, and their principal metabolites in plasma and
myocardium by high-performance liquid chromatography
and UV-detection. ] Chromatogr B Analyt Technol Biomed
Life Sci. 2009; 877: 1727-1735.

5. DPatel A, Akhtar J. RP-HPLC method development and
validation of Dronedarone Hydrochloride in its pure form
and tablet dosage form. J. Chem. Pharm. Res. 2012; 4(4):2173-
2179.

6. Patel D, Choudhury A. Development and validation of
Dronedarone Hydrochloride in plasma by RP-HPLC method
coupled with UV detector. Biomedical Analysis, Article ID -
“Inventi: pba/47/12”, 2012.

7. Batuk D, Jadeja Y, Patel M, Jebaliya H, Karia D, Shah A.
Method development and validation of a stability-indicating
RP-HPLC method for the quantitative analysis of
Dronedarone hydrochloride in pharmaceutical tablets. Sci
Pharm. 2013; 81: 115-122.

8. Bhatt KK, Emanual MP, IshaniA. Development of a validated
stability-indicating RPHPLC method for Dronedarone
hydrochloride in pharmaceutical formulation. ] Anal Bioanal
Techniques 4: 165. doi:10.4172/2155-9872.1000161.

9. Rajyalakshmi C, Benjamin T, Rambabu C. Forced
degradation study on Dronedarone and application of
validated stability-indicating HPLC-UV method in stability
testing of Dronedarone tablets. Der Pharma Chemica. 2013;
5(1):189-195.

10. Chhabra GS, Banerjee SK. Stability indicating assay method
development and validation of dronedarone hydrochloride
in its bulk form by RP-HPLC. Bulletin of Pharmaceutical
Research 2013; 3(2):58-65.

11. Rao SP, Cholleti VK, Reddy RV. Stability-indicating UPLC
method for determining related substances and degradants

Int. J. Pharm. Sci. Drug Res. January-February, 2015, Vol 7, Issue 1 (116-119)

12.

13.

14.

15.

16.

17.

18.

19.

in  dronedarone. ] 2013  doi:
10.1093/ chromsci/bmt097.

Dabhi B, Jebaliya H, Patel M, Jadeja Y, Karia D, shah A.
HPTLC method for estimation of dronedarone hydrochloride
in both bulk drug and pharmaceutical dosage. Int. J. Pharm.
Sci. Rev. Res. 2012; 17(1): 48-51.

Xie C,Yang S,Zhong D,Dai X,Chen X. Simultaneous
determination of dronedarone and its active metabolite
debutyldronedarone in human plasma by liquid
chromatography-tandem mass spectrometry: application to a
pharmacokinetic study. ] Chromatogr B Analyt Technol
Biomed Life Sci. 2011 Oct 15; 879(28): 3071-5.

Jain PS, Bari PR, Girase DS, Kadtan DB, Ishi PL, Shinkar DA.
Area under Curve Method Development and Validation for
Estimation of Dronedarone in Bulk and Tablet Dosage Form.
J. Pharm. Bio Sci. 2013; 2: 44-47.

Dabhi B, Jebaliya H, Jadeja Y, Patel M, Shah A and Karia D.
Fast Stability Indicating UPLC Method for Quantitative
Analysis of Dronedarone in Pharmaceutical Dosage Form:
Force Degradation Study. Hindawi Publishing Corporation,
ISRN Chromatography, 2014, 2014, Article ID 962130,
http:/ /dx.doi.org/10.1155/2014 /962130.

Landge SB, Jadhav SA, Nimbalkar KP, Mali AC, Mathad
VT. Stability Indicating RP-HPLC Method for the
Determination of Dronedarone Hydrochloride and Its
Potential Process-Related Impurities in Bulk Drug and
Pharmaceutical Dosage Form. American Journal of Analytical
Chemistry 2013; 4: 323-335.

Ahirrao VK, Patil CS, Bembalkar SR, Katariya MV, Sonnekar
VS, MaratheRP, Nawale RB, Pawar RP. ]. Chil. Stress
degradation studies of dronedarone in pharmaceutical
dosage form by a validated stability indicating LC method.
Chem. Soc. 2012; 57(3): 1272-1276.

Kardile K, Damle MC, stability-indicating HPTLC method for
quantitative estimation of Dronedarone hydrochloride in
bulk and pharmaceutical dosage form. World journal of
pharmacy and pharmaceutical sciences 2014; 3(6): 2163-2175.
Gupta SC, Kapoor VK, Fundamentals of mathematical
statistics, 9t edition, S. Chand and Sons Educational
Publishers, New Delhi, 1996, pp. 14.26.

Chromatogr ~ Sci.

Source of Support: Nil, Conflict of Interest: None declared.

119



