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Spectrophotometric Determination of Amiodarone and
Ondansetron with Precipitation Reagents
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Amiodarone (AD) and ondansetron (SOT) form insoluble
molecular complexes with iodine (I, method A), ammonium
molybdate (AM, method B) or phosphomolybdic acid (PMA,
method C) under acid conditions. In addition, colour reactions have
been combined to estimate the precipitants (in turn AD or OST).
They are based on the colour formation with either unreacted
precipitant in the filtrate (I;) or released precipitant from the
precipitate (AM or PMA) with chromogenic reagents such as p-N-
methyl amino phenol sulphate-sulphanilic acid (PMAP-SAc, Amax
520 nm for I, method A), potassium thiocyanate (SCN~, Apax 465
nm for AM, method B) or cobalt nitrate-ethylene diamine tetraacetic
acid disodium salt complex (Coll-EDTA, Apax 840 nm for PMA,
method C). The methods obey Beer’s law and the precision and
accuracy of the methods were checked by UV reference methods;
standard deviations were typically <0.584. Recoveries
were > 99.33%. Regression analysis of Beer’s plots showed good
concentration ranges (2-12, 0.8-4.8), (4-24, 5-30) and (20-100,
8-48) ug mL™ for AD or OST in methods A, B and C respectively.
The applicability of the methods was examined by analysing tablets
of AD or OST.
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INTRODUCTION

Amiodarone hydrochloride (AD) is a class III anti-arrhythmic drug and is
chemically known as 2-butyl-3-benzofuranyl 4-[2-(diethylamino)ethoxy]-3,5-
diiodophenyl ketone. Ondansetron (OST) is an antinauseant and antiemetic and
is chemically known as 1,2,3,9-tetrahydro-9-methyl-3-(2-methyl-1H-imidazol-1-
yl) 4H-carbazol-4-one, monohydrochloride. Amiodarone is official in IP', while
ondansetron is official in USP?. A number of methods such as HPLC (OST)>%,
mass spectroscopy (OST)"® UV (AD)® and visible spectrophotometric
(SOT)'**? are reported in the literature. No visible spectrophotometric method

*Address for correspondence: Prof. C.S.P. Sastry, D.No. 9-36-4, Opp. N.C.C. Office,
Andhra Bank Road, Pithapuram Colony, Visakhapatnam-530 003, India.



218 Raoetal . Asian J. Chem.

for the determination of AD has been reported. The aim of the present work is to
provide simple and sensitive visible spectrophotometric methods for the estima-
tion of AD or OST which are basic in bulk and formulations. The efforts in this
accord resulted in developing the present methods.

AD or OST undergo quantitative precipitation in the form of molecular
complexes with iodine (I, method A), ammonium molybdate (AM, method B)
or phosphomolybdic acid (PMA, method C) when used in excess. In addition to
precipitation reactions, colour reactions have also been combined to estimate AD
or OST. They are based on the colour formation with either unreacted precipitant
in the filtrate (I;) or released precipitant from the molecular complex (AM or
PMA) with chromogenic reagents such as PMAP-SAc (for 12)13, SCN™ (for
AM)™, Co(11)-EDTA complex (for PMA).

EXPERIMENTAL

A Milton Roy Spectronic 1201 and a Systronics 106 digital spectrophotometer
with 1 cm matched quartz cells were used for the spectral and absorbance
measurements in the UV and visible regions respectively.

_ All the chemicals and reagents used were of analytical grade and the solutions
were prepared freshly. Aqueous solution of I, (E. Merck, 3.5 10 M), in
5.35% 10"2 M of KI, PMAP (Loba, 5.81 x 1072 M), SAc (Sd. Fine, 2.31 x 1072
M), HCI (E. Merck, 1 M) for method A; AM (E. Merck, 1.62 x 10 M), KCNS
(Ranbaxy, 1.029 M), conc. HCI (used as it is) for method B; PMA (Rea Chem.
4%), cobalt nitrate (BDH, 1.03 x 10™' M), EDTA disodium salt (Sd. Fine,
1.07 x 10”! M) for method C; 0.01 M HCI for methods B and C were prepared
in triply distilled water. '

Standard drug solutions: A 1 mg mL™ solution was prepared by dissolving
100 mg of drug (AD or OST) in 100 mL of 0.01 M HCIl and this stock solution
was diluted stepwise with 0.01 M HCI to obtain the working standard solutions
of concentrations for AD (100 pg mL™', method A; 200 pg mL™, method B; 1000
pg mL™!, method C) and OST (40 ug mL™!, method A; 250 pug mL™!, method B;
* 400 pg mL™!, method C).

Sample solutions: An accurately weighed amount of tablet powder
equivalent to 100 mg of drug (AD or OST) was dissolved in few mL of 0.01 M
HCI and filtered. The volume of filtrate was made up to 100 mL with 0.01 M
HCl to get 1 mg mL™! solution. This solution was diluted stepwise with 0.01 M
HCl to get working sample solutions and analysed as under procedures described
for bulk samples.

Analysis of bulk samples

Method A: Aliquots of the standard drug solution (0.5-3.0 mL, 100 pug mL™
for AD or 0.5-3.0 mL, 40 pg mL™" for OST) were transferred into a series of
centrifuge tubes. Then 2 mL of 1 M HCI and 2 mL of iodine were added
successively. The volume was made up to 7 mL with distilled water and kept
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aside for 15 min and centrifuged for 5 min. The precipitate was collected through
filtration and subsequently washed with 2 mL of distilled water. The filtrate and
washings were collected in a 25 mL graduated test tube. Then 3.0 mL of PMAP
and 2 mL of SAc solutions were added successively and the volume was made
up to the mark with distilled water. The absorbance was measured after 25 min
at 520 nm against distilled water. A blank experiment was also carried out omitting
the drug. The decrease in absorbance and in turn the drug concentration was
obtained by subtracting the absorbance of the test solution from the blank. The
amount of drug present was calculated from its calibration graph.

Method B: Aliquots of standard drug solution (0.5-3.0 mL, 200 pg mL™!

for AD or 0.5-3.0 mL, 250 pg mL™! for OST) were delivered into a series of
centrifuge tubes and the volume in each tube was adjusted to 3.0 mL with 0.01
M HCI. 1 mL of ammonium molybdate was added and centrifuged for 5 min.
The precipitate was collected through filtration followed by washing with 50%
alcohol until it was free from the reagent. The precipitate in each tube was
dissolved in 5 mL of acetone and transferred*into a 25 mL graduated test tube.
Then 5 mL of concentrated HCl and 3 mL of potassium thiocyanate were
successively added. The test tubes were kept aside for 20 min at laboratory
temperature. The solution in each tube was made up to the mark with distilled
water. The absorbance was measured at 465 nm against a similar reagent blank.
The amount of the drug was calculated from Beer’s law plot.

Method C: Aliquots of standard drug solution (0.5-3.0 mL, 1000 pg mL™!
for AD or 0.5-3.0 mL, 400 ug mL™! for OST) were delivered into a series of
centrifuge tubes and the volume in each tube was adjusted to 3.0 mL with 0.01
M HCI. Two mL of phosphomolybdic acid was added and centrifuged for 5 min.
The precipitate was collected through filtration followed by washing with distilled
water until it is free from the reagent. The precipitate in each tube was dissolved
in 5 mL of acetone and transferred into a 25 mL graduated test tube. 1 mL of
cobalt nitrate and 1 mL of EDTA solutions were successively added and the tubes
were heated for 12 min at 60°C. The test tubes were cooled and the solution in
each tube was made up to the mark with distilled water. The absorbance was
measured at 840 nm against a similar reagent blank. The amount of the drug was
calculated from the calibration graph. '

RESULTS AND DISCUSSION

The optimum conditions for the maximum colour development of each
method A, B or C were established by varying the parameters one at a time,
keeping the others fixed in both the steps (precipitation and colour formation)
and observing the effect produced on the absorbances of the coloured species.
The conditions so obtained were incorporated in the recommended procedures.
The optical characteristics such as Beer’s law limits, molar absorptivity and
Sandell’s sensitivity for the method are given in Table-1. The precision of the
method was found by measuring absorbance of six replicate samples containing
known amounts of drugs and the results obtained are incorporated in Table-1.
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TABLE-1
OPTICAL AND REGRESSION CHARACTERISTICS, PRECISION AND ACCURACY OF THE
PROPOSED METHODS FOR AD AND OST

Method A Method B Method C

AD OST AD OST AD OST
Amax (nm) 520 520 465 465 840 840
Beer’s law limits 20-120 0848 40240 50-30.0 20.0-100.0 8.0-48.0
(ugmL™,0)
Molar absorptivity 2.73x10* 558 x 10 1.81x10* 8.42x10° 3.64x10° 431x10°

(1 mole™! cm")

Sandell’s sensitivity (ug ~ 2.5% 1072 6.56x 107> 3.77x 10724.35% 10 1.87x 107'8.49x 1072
¢m?/0.001 absorbance unit)

Regression equation (Y)*
Slope (b) 40x1021.53x 107! 265x10223%1072% 531x10°1.17x 1072
Intercept (a) 266x1041.33%x 107 8.66x 10742.66x 10* 2.0x10™* 8.0x 107
Correlation coefficient (r)  0.9999  0.9999 09999 09999 09999  0.9999
Relative standard 0.584 0444 0413 0.406 0581  0.545
deviation (%)t

% range of error
(confidence limits)t

0.05 level 0.613 0.466 0.434 0.426 0.610 0.523
0.01 level 0.960 0.730 0.680 0.666 0.957 0.898
% error in bulk samples¥ 0.200 0.205 -0.070 0.087 -0.094  -0.265

*Y = a + bC, where C is concentration.
tsix replicate samples.

Regression analysis using the method of least squares was made to evaluate the
slope (b), intercept (a) and correlation coefficient (r) for each system and are
presented in Table-1. The accuracy of the methods was ascertained by comparing
the results'® by proposed and reference methods (UV) statistically by the t- and
F-tests (Table-2). The results of the recovery experiments by the proposed methods
are listed in Table-2.

The comparison shows that there is no significant difference between the results
of proposed methods and those of the reference one, while the similarity of the
results is an obvious evidence that during the application of method the additives
and excipients that are usually present in tablets do not interfere with the assay of
proposed methods.

Coloured species formation: All the three proposed methods involve two
steps. The first step is the quantitative precipitation of drug (AD or OST) with I,
AM or PMA. The second step varies in each method. In method A, the unreacted
L, in the filtrate oxidises PMAP to in situ and highly reactive p-N-methylbenzo-
quinone monoimine which in turn involves in coloured charge-transfer formation
with SAc. In method B, the molybdate released from the precipitate with acetone
when treated with KCNS in strong acid medium to get orange yellow coloured
complex [Mo(NCS)Z"]. In method C, the PMA released with acetone undergoes
reduction by Co(II)-EDTA to yield molybdenum blue.
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Conclusions

The proposed methods are applicable for the assay of drug (AD or OST) and
have the advantage of wider range under Beer’s law limits. The decreasing order
of sensitivity and the increasing order of A,,, among the proposed methods
(A-C) for AD or OST are:

method A > method B > method C

and method B < method A < method C
or method A > method B > method C
and method B < method A < method C

respectively. As the formation of coloured species differs from one another in the
proposed methods depending upon the nature of precipitant and the chromogenic
reagent, the appropriate methods can be used for the assay of AD or OST in bulk
form and tablets depending on the situation.

ACKNOWLEDGEMENTS

The authors (TTS.R. and PS.N.H.R.) are thankful to University Grants Com-
mission, New Delhi, India for the award of Teacher Fellowship.

REFERENCES

1. Pharmacopoeia of India, 3rd Edn., Ministry of Health and Family Welfare, Government of
India, New Delhi, p. 825 (1996).
2. United States Pharmacopoeia, 24th Edn., The Pharmaceutical Press, London, p. 1218 (2000).
3. D.T.King, J.T. Stewart and G.A. Atheus, J. Liquid Chromatogr. Relat. Technol., 19, 2285
(1996).
4. T.G. Venkataswaran, J.T. Stewart, D.T. King and Athens Georgia, J. Liquid Chromatogr.
Relat. Technol., 19, 1329 (1996).
5. J.S. Srinivas, A.K. Marwash and B.E. Rao, East Pharm., 38, 149 (1995).
6. D.T.King, J.T. Stewart and Athens Georgia, J. Liq. Chromatogr., 16, 2309 (1993).
7. Z.J. Gonzalo Rodrigue, Anahi Urrutia and Laureano Canoria, Inst. J. Mass Spectrum. Ion
Process, 152, 97 (1996).
8. PR. Tiller, J. Chromatogr., 647, 101 (1993).
9. Qingwang Min, Zhongguo Yiyuan, Yaoxue Zazhi, 12, 363 (1992).
10. M.N. Reddy, N.R. Dutt, D.G. Sankar and A.V. Hara Gopal, J. Inst. Chem. (India), 71, 101
(1999).
11.  A.Rajasekharan, G. Krishnaveni, G. Malathi and B. Jayakar, Indian Drugs, 36, 127 (1998).
12. L.Lahureta Zamora and J. Calatayed, Anal. Lett., 29, 785 (1996).
13. C.S.P. Sastry and P.Y. Naidu, Talanta, 46, 1357 (1998).
14. B.S. Sastry, E.V. Rao and C.S.P. Sastry, Indian J. Pharm. Sci., 48, 71 (1986).

15. D.L. Massart, B.G.M. Vandeginste, S.N. Demung, Y. Michotte and I. Kaufman,
Chemometrics: A Text Book, Elsevier, Amsterdam (1988).

(Received: 3 August 2001; Accepted: 3 October 2001) AJC-2480



