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was found to be 0.48 + 2.05. The detection of band was carried out at
242 nm. The drug was subjected to different stress conditions like acid,
base, neutral hydrolysis, oxidation, thermal degradation and photolysis.
The method was successfully validated according to ICH Q2 (R1)

guidelines. The data of linear regression analysis indicated a good linear relationship over the
concentration range of 200-1200ng/band with correlation coefficient (R?) 0.9976. The
accuracy of the method was established based on the recovery studies. The developed method
was found to be simple, sensitive, selective, accurate and repeatable for analysis of
Amiodarone hydrochloride and can be adopted for routine analysis of drug in bulk and in

pharmaceutical dosage form.
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INTRODUCTION
Amiodarone hydrochloride is a class Il anti-arrhythmic agent and one of the most powerful
drug used in the treatment of ventricular and supraventricular tachycardia. Amiodarone

hydrochloride is a benzofuran derivative, chemically it is 2-butylbenzofuran-3-yl-4-(2-
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diethylaminoethoxy)-3,5-diiodophenyl ketone hydrochloride.™ Literature survey reveals that
several analytical methods have been reported for the estimation of Amiodarone
hydrochloride in pharmaceutical dosage form including spectroscopic methods,*®! high
performance liquid chromatography (HPLC),*® stability indicating HPLC methods,[™ FT-
Raman spectroscopy™® and in biological fluids.'** To the best of our knowledge no stability
indicating HPTLC method has been reported for estimation of Amiodarone hydrochloride.
The present work describes a simple stability indicating HPTLC method for the
determination of Amiodarone hydrochloride in bulk and pharmaceutical dosage form
(CORDARONE-100 mg) according to the International conference on harmonization (ICH)

guidelines.

EXPERIMENTAL

MATERIALS AND METHODS

Reagents and chemicals

Authentic sample of Amiodarone hydrochloride was obtained from Micro Labs Limited,
Bangalore. The formulation Cordarone labeled to contain Amiodarone hydrochloride 100 mg
was procured from local market. Methanol (AR grade), Ethyl acetate (AR grade) were
purchased from S. D. Fine Chemical Laboratories, Mumbai. Hydrochloric acid (HCI),
hydrogen peroxide (H,0,) and sodium hydroxide (NaOH); all AR grade were purchased from
Loba Chemie Pvt. Ltd., Mumbai.

Chromatographic conditions

Chromatographic seperation of drug was performed on aluminum plates pre-coated with
silica gel 60 GFs4, (10 cm x 10 cm with 250 pm layer thickness). Sample was applied on the
plate as a band of 4 mm width using Camag 100 pl sample syringe (Hamilton, Switzerland)
with a linomat 5 applicator (Camag, Switzerland). The mobile phase was composed of Ethyl
acetate: Methanol (9:1 v/v). 10 cm x 10 cm Camag twin trough glass chamber was used for
linear ascending development of TLC plate under 15 min saturation conditions and 10 ml of
mobile phase was used per run. Migration distance was 80 mm. Densitometric scanning was
performed using Camag TLC scanner 3 in the range of 200-400 nm, operated by winCATS
software, slit dimensions were 3.00x0.45 mm and Deuterium lamp was used as a radiation

source.
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Selection of detection wavelength

From the standard stock solution (1000 pg/ml) further dilutions were made using methanol
and scanned over the range of 200 - 400 nm and the spectra was obtained. It was observed
that the drug showed considerable absorbance at 242 nm. Representative UV spectrum of

Amiodarone hydrochloride is shown in “Fig. 1”.
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Fig. 1: The UV spectrum of Amiodarone hydrochloride (10pg/ml).

Preparation of standard stock solution

Standard stock solution of drug was prepared by dissolving 10 mg of the drug in 10 ml of
methanol to get concentration of 1000 pug/ml. From the standard stock solution, working
standard solution was prepared containing 100 pg/ml of Amiodarone hydrochloride. 4 pl of
the resultant solution was applied on TLC plate to get concentration of 400 ng/band.
Representative densitogram of Amiodarone hydrochloride (400 ng/band) is shown in “Fig.
2”.
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Fig. 2: Densitogram of standard solution of Amiodarone hydrochloride (400ng/band)

Preparation of sample solution.
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For determination of the content of amiodarone in amiodarone tablets (label claim: 100 mg
Amiodarone HCI per tablet), twenty tablets were weighed; average weight was determined
and were finely powdered. A quantity of powder equivalent to 10 mg of amiodarone was
transferred to a 10 ml volumetric flask containing 5 ml of methanol. The mixture was ultra
sonicated for 10 min and the resulting sample stock solution was filtered with Whatman filter
paper 41 and the volume was made up with the methanol. 1.0 ml of this solution was diluted

to 10 ml with the methanol to prepare a final sample stock solution of 100ug/ml.

Stress degradation studies of bulk drug™?

Stability studies were carried out to provide evidence on how the quality of drug varies under
the influence of a variety of environmental conditions like acidic, alkaline, neutral hydrolysis,
oxidation, dry heat and photolytic degradation. Dry heat and photolytic degradation were
carried out in the solid state. All studies are carried out at higher concentration level of

2,000ng/band to observe presence of degradation product peak (if any).

Alkaline hydrolysis

To 1 ml stock solution of Amiodarone hydrochloride (1000 pg/ml), 1 ml of 1 N NaOH was
added. The above solution was kept for 3 hours at room temperature. 4 pl of the resultant
solution was then applied at TLC plate and densitogram was developed. Average 68.97% of
Amiodarone hydrochloride was recovered with no peak of degradation. Representative

densitogram is shown in “Fig. 3”.
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Fig. 3: Representative densitogram of alkali induced degradation of Amiodarone
hydrochloride (2000ng/band).
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Acid hydrolysis

To 1 ml stock solution of Amiodarone hydrochloride (1000 pg/ml), 1ml of 0.5 N HCI was
added. The above solution was kept for 3 hours at room temperature. 4pul of the resultant
solution was then applied at TLC plate and densitogram was developed. Average 88.63%
Amiodarone hydrochloride was recovered with no peak of degradant. Representative

densitogram is shown in “Fig.4”.

AMIODARONE HC1

Fig. 4: Representative densitogram of acid induced degradation of Amiodarone
hydrochloride (2000ng/band).

Neutral hydrolysis

To 1 ml stock solution of Amiodarone hydrochloride (1000 pg/ml), 1 ml of distilled water
was added. The above solution was kept for 3 hours at room temperature. 4 ul of the resultant
solution was then applied at TLC plate and densitogram was developed. Average 81.35% of
Amiodarone hydrochloride was recovered with no peak of degradant. Representative

densitogram is shown in “Fig. 5”.

AMIODARONE HCI
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Fig. 5: Representative densitogram of neutral degradation of Amiodarone
hydrochloride (2000 ng/ band).
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Degradation under oxidative conditions

To 1 ml stock solution of Amiodarone hydrochloride (1000 pg/ml), 1 ml of 30% H,0, was
added. The above solution was kept for 3 hours at room temperature. 4 pl of the resultant
solution was then applied at TLC plate and densitogram was developed. Average 88.03% of
Amiodarone hydrochloride was recovered with no peak of degradant. Representative

densitogram is shown in “Fig. 6”.

AMIODARONE HC1

Fig. 6: Representative densitogram of peroxide induced degradation of Amiodarone
hydrochloride (2000ng/band).

Degradation under dry heat

Dry heat studies were performed by keeping drug sample in oven (50° C) for a period of 3
hours. Sample was withdrawn, dissolved in methanol and diluted to get 500 pg/ml. 4 pl of the
resultant solution was then applied at TLC plate and densitogram was developed. Average
93.63% Amiodarone hydrochloride was recovered with no peak of degradant. Representative

densitogram is shown in “Fig. 7”.

AMIODARONE HC1

Fig. 7: Representative densitogram of dry heat degradation of Amiodarone
hydrochloride (2000ng/band).
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Photodegradation studies

1.UV illumination

The photo degradation study of the drug was studied by exposing the drug to UV light
providing illumination of NLT 200 watt hr/m?. After exposure accurately weighed 10 mg of
drug was transferred to 10 ml volumetric flask; the volume was made up with methanol to
obtain 1000 pg/ml. 5 ml of the resultant solution was then diluted with methanol to get the
concentration of 500 pg/ml. 4 pul of the resultant solution was then applied at TLC plate and
densitogram was developed. Average 95.15% of Amiodarone hydrochloride was recovered
with no peak of degradant. Representative densitogram obtained for sample subjected to UV

[llumination is shown in “Fig. 8”.
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Fig. 8: Representative densitogram of Photolytic UV degradation of Amiodarone
hydrochloride (2000ng/band).

2. Fluroscent light

The photo degradation study of the drug was studied by exposing the drug to fluroscent light
providing illumination of NLT 1.2x10° Lux hr of fluroscent light. After exposure accurately
weighed 10 mg of drug was transferred to 10 ml volumetric flask; the volume was made up
with methanol to obtain 1000pg/ml. 5 ml of the resultant solution was then diluted with
methanol to get the concentration of 500 pug/ml. 4 pl of the resultant solution was then applied
at TLC plate and densitogram was developed. Average 95.37% of Amiodarone hydrochloride
was recovered with no peak of degradant. Representative densitogram obtained for sample

subjected to Fluroscent light is shown in “Fig. 9”.
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Fig. 9: Representative densitogram of Photolytic fluroscent light degradation of
Amiodarone hydrochloride (2000 ng/band).

Validation of analytical method™®

Specificity

The specificity of the method was ascertained by peak purity profile studies. The peak purity
values were found to be more than 0.998, indicating the no interference of any other peak of

degradation product, impurity or matrix.

Linearity and range

From the standard stock solution (1000 pg/ml) of Amiodarone hydrochloride, solution was
prepared containing 100 pg/ml of Amiodarone hydrochloride. The solution was further used
for spotting. Six replicates per concentration were spotted. The linearity (relationship
between peak area and concentration) was determined by analysing six concentrations over
the concentration range of 200-1200 ng/band for Amiodarone hydrochloride. The peak areas
were plotted against the corresponding concentrations to obtain the calibration curve. The
results found to be linear with regression equation of y = 8.6235x - 115.58 with R? = 0.9976.

The calibration curve is shown in “Fig. 10”.
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Fig. 10: Calibration curve of Amiodarone hydrochloride (200-1200 ng/band) reference

standard.

Precision

The precision of the method was demonstrated by intra-day and inter-day variation studies. In
the intra-day studies 3 replicates of 3 concentrations were analysed on the same day and
percentage RSD was calculated. For the inter-day variation studies, 3 replicates of 3
concentrations were analysed on 3 consecutive days and percentage RSD was calculated. For

intra-day precision and inter-day precision results obtained are shown in Table 1.

Table 1: Intra-day and inter-day variation studies data for Amiodarone hydrochloride.

Intra-day precision Inter-day precision

Concentration (ng/band) Area | % recovery Roé)D Area | % recovery R(?D
3339.7 | 100.170 3329.8 99.883

400 3341.3| 100.217 |0.681|3335.6| 100.052 | 0.608
3299.9 99.017 3368.8 | 101.014
5104.8 | 100.894 5108.5| 100.966

600 5135.2 | 101.482 ]0.362 |5099.9 | 100.800 |0.239
5100.5 100.811 5124.5 101.275
6792.4 | 100.133 6788.9 | 100.082

800 6799.8 | 100.240 | 0.809 | 6775.6 99.890 0.408
6699.9 98.792 6829.7 | 100.674

Limit of detection (LOD) and limit of quantitation (LOQ)

From the linearity data the limit of detection and quantitation was calculated, using the
formula LOD = 3.3 o/ S and LOQ = 10 o/ S where o is standard deviation of the y intercept
of linearity equation and S is slope of the calibration curve of the analyte. The LOD and LOQ
were found to be 34.04 ng/ band and 103.16ng/band, respectively.
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CORDARONE-100 mg tablet formulation analysis was carried out as mentioned under

section preparation of sample solution. Procedure was repeated for six times. Sample solution

was applied and area was recorded. Basic concentration of sample chosen was 400 ng/band

from tablet solution. Concentration and % recovery was determined from linearity equation.

Assay results obtained are shown in Table 2.

Table 2: Assay of marketed formulation.

S. N. | Peak area | Amount recovered (ng/band) | % recovery | % RSD

1 3381.3 405.506 101.376

2 3345.4 401.343 100.336

3 3342.3 400.983 100.246 0.541
4 3339.2 400.624 100.156 '

5 3329.9 399.545 99.886

6 3332.1 399.801 99.950

Accuracy

To check accuracy of the method, recovery studies were carried out by spiking the standard

drug to the tablet solution, at three different levels 50, 100 and 150%. Basic concentration of

sample chosen was 400ng/band. % recovery was determined from linearity equation. The

results obtained are shown in Table 3.

Table 3: Accuracy studies of Amiodarone hydrochloride.

Level Amount of sample Amqunt of standard Area % %
taken (ng/band) spiked (ng/band) recovery | RSD
5101.2 | 100.825
50 % 400 200 5110.2 | 100.999 | 0.395
5140.6 | 101.586
6873.2 | 101.304
100 % 400 400 6799.6 | 100.237 | 0.657
6789.9 | 100.097
8610.2 | 101.186
150 % 400 600 8580.2 | 100.838 | 0.174
8591.6 | 100.970
Robustness

Robustness of the method was determined by carrying out the analysis under conditions

during which detection wavelength, Time was changed from spotting to development and

development to scanning and the effect on the area was noted. It was found that method is

robust.
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RESULT AND DISCUSSION

Amiodarone hydrochloride has absorbance maxima at 242 nm. The calibration curve data
show good linear relationship in concentration range 200-1200 ng/band. Recovery study is
carried out at three different level 50%, 100% and 150% by adding pure drug to the
previously analysed test sample. Percentage recovery for drug was determined by linearity
equation method and found to be within acceptance criteria. The precision and accuracy was

found to be good, which is evident by low standard deviation values.

Sr. No. | Validation parameters | Amiodarone hydrochloride

Linearity equation y = 8.6235x - 115.58

1. |R? R°=0.9976
Range 200-1200ng/band
Precision (%RSD)

2. Intra-day 0.62
Inter-day 0.42

3. Assay 99.87% - 101.38%
Accuracy

4 50 100.82 % - 101.57 %

' 100 100.10 % - 101.30 %

150 100.84 % - 101.19 %

5. Limit of detection 34.04 ng/band

6. Limit of quantitation 103.16 ng/band

7. Specificity Specific

8. Robustness Robust

CONCLUSION

A simple, precise, accurate, reproducible, and stability-indicating HPTLC method without
interference from the excipients or from degradation products has been developed and
validated for the determination of Amiodarone hydrochloride as bulk drug and in tablet
dosage form. The developed method can be used for quantitative analysis of Amiodarone
hydrochloride in pharmaceutical dosage form. The method was developed by using easily

available and cheap solvents for analysis of drug hence can be considered as economic.

ACKNOWLEDGEMENT
Authors are thankful to the Principal and Management, AISSMS College of Pharmacy, Pune

for providing required facilities for research work.

WWW.Wjpr.net Vol 7, Issue 5, 2018. 1011




Gandhi et al. World Journal of Pharmaceutical Research

REFERENCES

1.

10.

11.

Govt. of India Ministry of Health and Family welfare, Indian Pharmacopoeia, 2014; 2:
1037-40.

Anna M, Di Pietra, Vanni Cavrini, Rita Gatti, Maria A. Raggi. Determination of
amiodarone hydrochloride in pharmaceutical formulations by derivative UV
spectrophotometry  and  high-performance  liquid  chromatography  (HPLC).
Pharmaceutical Research, 1988; 5(11): 709-712.

Nafisur Rahman, SK Manirul Haque, Syed Najmul Hejaz Azmi, Habibur Rahman.
Optimized and validated spectrophotometric methods for the determination of
amiodarone hydrochloride in commercial dosage forms using N-bromosuccinimide and
bromothymol blue. Journal of Saudi Chemical Society, 2017; 21: 25-34.

Babji P, Prasadarao M, Narasimharao D, Siva Shankar, R Beravalli. Development and
validation of RP-HPLC method for Amiodarone tablets in pharmaceutical dosage forms.
Asian journal of pharmaceutical analysis and medicinal chemistry, 2013; 1(3): 155 - 161.
Patil SS, Shaikh YH, Panchal CV, Wakode SJ, Poul BN. Method development and
validation of amiodarone in bulk and pharmaceutical dosage form by RP-HPLC. Int. J. of
Pharmacy and Analytical Research, 2015; 4(3): 365-380.

Fuad Al-Rimawi. Validation of an HPLC-UV Method for the Determination of
Amiodarone Impurities in Tablet Formulations. Pharmaceutica Analytica Acta, 2010;
1(1): 1-4.

Khan MA, Kumar S, Jayachandran J, Vartak SV, Bhartiya A, Sinha S. Validation of a
stability indicating LC method for Amiodarone HCL and related Substances.
Chromatographia, June 2005; 61(11/12): 599-607.

Christine M Geiger, Bridget Sorenson, Paul Whaley. Stability assessment of 10 Active
Pharmaceutical Ingredients compounded in SyrSpend SF. International journal of
pharmaceutical compounding, September-Octomber, 2015; 19(5): 420-427.

Stephanie Berthouzoz, Lina Berger, Pascal Bonnabry, Andre Pannatier. The hospital
pharmacist: An important contributor to improved patient safety in the hospital. Geneva
pharma, Chimia, 2012; 66(5): 300-303.

Orkoula MG, Kontoyannis CG, Markopoulou CK, Koundourellis JE. Validation of a
direct non-destructive quantitative analysis of amiodarone hydrochloride in Angoron
formulation using FT-Raman spectroscopy. Talanta, 15 September 2007; 73(2): 258-261.
Maes A, Baert K, Croubels S, De Clercqg D, Van Loon G, Deprez P, De Backer P.

Determination of amiodarone and desethylamiodarone in horse plasma and urine by high-

WWW.Wjpr.net Vol 7, Issue 5, 2018. 1012




Gandhi et al. World Journal of Pharmaceutical Research

performance liquid chromatography combined with UV detection and electrospray
ionization mass spectrometry. Journal of Chromatography B, 19 May 2006; 836(1-2):
47-56.

12. ICH guidelines, for stability testing of new drug substances and products Q1A (R2),
2004.

13. ICH guidelines for validation of analytical procedures: text and methodology Q2 (R1),
2005.

WWW.Wjpr.net Vol 7, Issue 5, 2018. 1013




