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ABSTRACT

In this study, two simple, fast, accurate and sensitive spectrophotometric
methods have been developed for the determination of ondansetron in
pharmaceutical formulations. These methods(A and B) are based on the
charge-transfer reaction of ondansetron base as n-electron donor with
2,3-dichloro-5,6-dicyano-1,4-benzoquinone(DDQ) and 7,7,8,8-tetracyano
quinodimethane(TCNQ) as n-acceptors to give highly colored complex
species which absorb maximally at 465 and 742 nm, respectively. Beer’s
law was obeyed inthe concentration limit of 4-120ug/ml and 10-350ug/mi
respectively for method A and B. The proposed methods were success-
fully applied for the determination of ondansetron hydrochloride in phar-
maceutical formulations. The results demonstrated that the procedures
are accurate, precise and reproducible (relative standard deviation <2%),
while being simple, cheap and less time consuming and can be suitably
applied for the estimation of ondansetron in different dosage forms and
dissolution studies with out interferences from common additives en-
countered. © 2007 Trade Sciencelnc. - INDIA
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INTRODUCTION

Ondansetronisused asaselectiveserotonin 5-HT,
receptor antagoni<t, iswell established in patientswith
nausea and vomiting associated with cancer chemo-
therapy, radiotherapy or anesthesiaand surgery. Pre-
liminary datahave shown ondansetron to haveclinica
benefit in patientswith nauseaand vomiting associated
with drug over dosage or poisoning, anti-infective or
antidepressant thergpies, uremiaor neurologica trauma,
andin patientswith pruritus®.

Anextensiveliterature survey wascarried out and
itisevident that ondansetronisofficia in British Phar-

macopoei a3 and United State Pharmacopoei d°. Many
HPL C methods arereported. A number of spectro-
photometric methods®*? areavailableinliteraturefor
the determination of ondansetronin pharmaceuticd for-
mulations. Most of these spectrophotometric methods
aretediousand time consuming. Therefore, the need
for arapid, economical and selectivemethod isobvi-
ous, especialy for aroutine quality control analysisof
pharmaceutical products containing ondansetron. Aim
of thisstudy wasto develop fast, sensitive, economical
and easy spectrophotometric methodsfor the determi-
nation of ondansetron in raw and pharmaceutical for-
mulations
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Chemical structure of ondansetron hydrochloride
dihydrate

EXPERIMENTAL

Apparatus

All spectrophotometric measurementswerecarried
out using aspectrophotometer(U 1100 Hitachi, Japan)
with silicaglasscell of 1lcmthickness. Officialy cali-
brated Pyrex glasswarewas used throughout thisstudy.

Reagentsand standard solutions

First, 0.5 %(w/v) ondansetron hydrochloride(Bio
Fine Pharmaceuticals Pvt. Ltd Multan, Pakistan) in
water, 0.15%(w/V) 7,7,8,8-tetracyano-quinodimethane
(Fuka, Switzerland) solutionsin acetonitrile, 0.2 %o(w/
v) 2,3-dichloro-5,6-dicyano-1,4-benzoquinone (Fluka,
Switzerland) solutionsin acetonitrileand 0.1N aque-
ous sodium bicarbonatewere prepared. All chemicals
used were of Analytical Reagent grade. Doubledis-
tilled water was used for aqueous solution preparation.

Prepar ation of ondansetr on base solution

An ondansetron base solution was prepared by
transferring 100ml of 0.5%(w/v) ondansetron hydro-
chloridesolutioninto 250ml separating funnd, followed
by 25ml 0.1N sodium bicarbonate sol ution. The con-
tents of separating funnel weremixed well and shaken
for two minutes. Thetwo phaseswereallowed to sepa-
rate. The chloroform layer was separated and dried
over anhydroussodium sulphate.

Recommended analytical procedure
Method A

Analiquot of asample containing 4-120ug/ml of
the ondansetron base solution wastransferred into a
seriesof 10ml standard volumetric flasks. A volume of
1 ml of a0.2 %(w/v) DDQ solution was added. The
absorbance was measured after two minuteswithin
the stability period of oneand half hoursafter dilution
with acetonitrileat 465nm against reagent blank.
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Method B

An aliquot of asample containing 10-350ug/ml of
the ondansetron base solution wastransferred into a
seriesof 10ml standard volumetricflasks. A volumeof
1 ml of a0.15 %(w/v) TCNQ solution was added and
heated the reaction mixture at 60°C for 15 minutes.
Theabsorbanceof theresulting sol utionswas measured
at thewavelength of maximum absorbance(742nm)
againg reagent blank treated smilarly.

Procedur efor pharmaceutical preparations

Twenty tabletswere accuratel y weighed and pow-
dered, aquantity equivaent to 250mg of ondansetron
hydrochloridewas stirred well with 20ml chloroform
and left standing for five minutes. Theresduewasfil-
tered on Whatman filter No.42 paper and washed with
chloroform. Thefiltrate and washingswerediluted to
thevolumein 50ml measuring flask with chloroform.
Theondansetron hydrochl oride sol ution was converted
into ondansetron basefollowing the procedure given
under the head “preparation of ondansetron base solu-
tion”, and the subjected to the recommended proce-
duresfor determination.

For injection, an appropriate volume of sample
(equivdent to 50mg of ondansetron) wasdiluted to 50ml
measuring flask with chloroform. The ondansetron hy-
drochloride sol ution was converted into ondansetron
base following the procedure given under the head
“preparation of ondansetron base solution”, and the
subjected to the recommended proceduresfor the de-
termination.

RESULTSAND DISCUSSION

Thecharge-trandfer(CT) reactionshavebeenwiddy
studied recently. Many drugsare easy to bedetermined
by spectrophotometry based on color charge-transfer
(CT) complexesformed with el ectron acceptorg314,
The charge-transfer(CT) complexes are formed be-
tween electron donors, having sufficiently low ioniza-
tion potential, and acceptors, having sufficiently high
electron affinity. Thetransfer of an éectronfromado-
nor to an acceptor isreadily possiblein the charge-
transfer process®™. DDQ is rt-electron acceptorsasa
result of the strong el ectron withdrawing halo and cy-
ano groups conjugated with the r-system¢11, DDQ
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reactsinstantaneously with basic nitrogenous com-
poundsto form charge-transfer complexesof n-r type.
Theabsorption spectrum of DDQ in acetonitrile shows
acharacteristic band peaking at 350nm. Theaddition
of ondansetron solution to thissolution causesanim-
mediate changein the absorption spectrum, with anew
characteristic band peaking at 465nm. Thisband may
be attributed to the formation of DDQ radical anions,
which probably resulted from the dissociation of the
donor-acceptor complex inahighly polar solvent like
acetonitrile.

TCNQisasoused for quantitative determination
of pharmaceutical drugsin dosage formsby charge-
transfer complex formation®9., Interactionwith TCNQ
in acetonitrile solution wasfoundto yield adeep color
caus ng characteristiclong wave ength absorption band.
The predominant chromagen with TCNQ isblue col-
oredradical anion, which probably resulted through the
dissodiation of anorigina donor-acceptor complex with
the drug. Thiscomplex isformed by thelone pair of
el ectron donated by the ondansetron as n-donor and
the charge-transfer reagent as an electron acceptor,
which apartial ionic bond (D* A~) isassumed to be
formed.

D+A —>
Donor acceptor

Thedissociation of the complex was promoted by
thehighionizing power of acetonitrilesol vent®.

[D—A] — D*+A™.
Donor-accptor complex  Radical anion

Optimization of variables

The spectrophotometric properties of the colored
speciesformed with DDQ and TCNQ aswell asdif-
ferent parametersaffecting the color devel opment, were
extensively studied. Theoptimum conditionsfor the
assay procedures(Method A and B) have been estab-
lished by studying the reaction asfunction of the con-
centration of thereagent, thenature of the solvent, heat-
ing timeand stability of the colored species.

Effect of color producing reagent and time

For method A, the effect of volumeof 0.2 %(w/v)
DDQ solution was studied over therange of 0.2-2.0
ml, in asol ution containing 40ug/ml ondanetron. The
resultsreved ed thefact that 1 ml of DDQ solutionwas
required to achievethemaximumintensity of thecolor
(Figurel). Therefore 1ml wastheoptimum vaueand
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Figure3: Effect of heatingtimeon color development

maintained throughout theexperiment. Thereaction gets
stabilized with inthe 5minutes of mixing at room tem-
perature and absorbance remained constant for
1.5hours.

For method B, the effective variablesarethe con-
centration of TCNQ and temperature. To study thein-
fluence of thevolume of 1.5%(w/v) TCNQ solution,
we pipetted an aiquot of the drug solution containing
50ug/ml into aseriesof 10ml volumetric flasks, fol-
lowed by varying volumes of 1.5 %(w/v) TCNQ solu-
tion(0.2-2.0 ml). The contentswerediluted to thevol-
umewith chloroform. The highest absorbancewas ob-
tained with volume 1ml of 1.5%(w/v) TCNQ solution
(Figure 2). Further addition of TCNQ solution cause
no changein the absorbance, so 1 ml was selected the
optimumvolumefor dl determinations. Theintengty of
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Figure4: Effect of temperatureof color development

TABLE 1: Optical characteristicsand statistical datafor
ther egression equation of the proposed method

Par ameter

Method A Method B

A max (NM)

Beer’s law verification range

(ng/ml )

Molar absorptivity
(L mole* em™)
Sanddl|’s sensitivity
(ng/ml per 0.001A)
Color stability

Regression equation (Y*)

Sope (b)
Intercept (a)

Corrdation coefficient (r)

RSD** (%)

Limit of detection(ug/ml)

Limit of quantification(ug/ml)

465
4-120

7.3x10°

4.9x 1072

1.30
0.02
-0.0104
0.9999
0.47
22

7.5

742
10-350

25x10°

15x10*

1
0.00706
-0.01018
0.9998
0.51
7.2

235

Y*=a+bC(Where C is the concentration of analyte (ug/ml) and
Y is absorbance); **=Calculated from five determinations

TABLE 2: Determination of ondansetron in the presence of
excipients(50pg/ml of ondansetron wastaken for interfer-

the color formed on mixing thereagent reached maxi-
mum within 10minutes(Figure 3) by heating the mix-
tureat 60°C inwater bath(Figure4) and was stable up
to one hour at room temperature. Therefore, itisrec-
ommended that absorbance should be measured with
inthisperiod.

Interferencestudy

To study the potentid interference problemsfrom
thecommonly used excipientsand other additivessuch
asmicrocrystdlinecdlulosg tac, lactose, sodium starch
glycolate, povidone, gelatin, starch and magnesium
stearate, recovery studieswere carried out. Under the
experimental conditionsemployed, to aknown amount
of drug (ondansteron 50 pg/ml), excipients in different
concentrationswere added and analyzed. Results of
therecovery analysisare presented in TABLE 2. Ex-
cipientsup to the concentrationsshowninthe TABLE
2 donot interferewith theassay. In additionrecoveries
iInmost caseswere around 100 % and thelower values
of the RSD indicate the good precision of the method.

Sengitivity

Theresultsfor the determination of ondansetron
areshownin TABLE 3and 1, which show thesensitiv-
ity, validity and reproducibility of the proposed meth-
ods. Theseare al so reasonably precise and accurate,
astheamount taken fromidentical samplesisknown

ences studies) and theamount found does not exceed arel ative stan-
Amount 70 Recovery % Recovery  dard deviation of 0.47 and 0.51(N=5).
. + RSD + RSD
Excipient taken (N=5) (N=5)
BI™)  method A method B APPLICATION
Microcrystallinecellulose 300  101.2+0.40 101.5+0.30
Pregelatinized starch 300 99.26+0.40 99.8+0.45 . .
Lactose 100 10174020 100.7+0.25 Theapplicability of the proposed methodsfor the
Magnesium stearate 50 9952+£048 99.9+040  determination of ondansetronin commercia dosage
Colloidal silicon 300 98.95+0.30 99.5+0.30 . .
dioxide formswas examined by analyzing marketed products.
Povidone S0 991+£039 99.6+030  Thareqltsof the proposed methodswere statisticaly
TABLE 3: Determination of ondansetron in phar maceutical prepar ationsby theproposed and r eferencé? method
Formulation Method A Method B Reference method
Recovery* (%) RSD(%) t-value F-value Recovery* (%) RSD(%) t-value F-value Recovery*(%) RSD(%)
Tablets
Zofran 99.42 0.51 0.27 2.96 100.45 0.51 0.75 3.6 100.31 0.57
Ondanles 99.91 0.64 0.42 3.12 99.21 0.61 0.61 24 100.00 0.49
Setron 100.05 0.58 0.36 2.85 101.05 0.49 041 3.3 100.14 0.34
Onset 99.86 0.48 0.31 214 99.09 0.49 0.73 25 100.09 0.47
Injection
Zofran 100.05 0.71 0.38 3.18 100.20 0.58 0.98 3.6 100.89 0.29
Ondanles 100.45 0.68 0.52 2.98 100.29 0.49 0.82 2.7 99.89 0.48

"Average of 3 independent analyses.
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compared with reference method? and summarized
TABLE 3. Itisevident from the tablethat the calcu-
lated t and Fvalues?! arelessthanthetheoretica ones
at 95% confidenceleve, indicating no significant differ-
ence between the methods compared. The proposed
methods are sensitive, simple, and accurate and are
successfully applied for the quality control of pure
ondansetronin pharmaceutical dosageforms.

CONCLUSION

It may be concluded that the newly devel oped spec-
trophotometric methodsfor thedetermination of ondan
setron arereliable, smple, sensitive, accurate, rapid,
and economical. Theresultsareingood agreement with
reference method.
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