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ABSTRACT

Asimple, rapid and sensitive spectrophotometric method for the
determination of Ornidazole, in pure and pharmaceutical formulations,has

been developed and validated.

The proposed method is based on the reduction of the nitro group to amino
group of the drug followed by diazotization and coupling reaction with +-
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naphtol. The maximum absorbance for the obtained red colored chromogen
wasfoundat 2, =521.5nm. The experimental conditions were optimized
and Beer’s law was obeyed in the concentration range of1-15 pug.ml. Results
of the analysis were validated statistically and by recovery study.
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INTRODUCTION

Ornidazoleisasubdtituted Imidazol e derivative:®
useasanti-infectiveagent™®. Chemicaly, it known as
1-(3-chloro-2-hydroxypropyl)-2-methyl-5-
nitroimidazolel*®'with molecular formula
CH, N,O.Cl (Figurel).

Ornidazoleisused in the treatment of anaerobic
infections both pre and post operatively,
bacteriavaginosi s, amoebic dysentery, amoebic liver
abscess, hepatic and intestinal amoebiasis, and other
protozoan infectionlikegiardiasisand trichomoniasi Y.

Theantimicrobia activity of thiscompoundisdueto
reduction of the nitro group to amore reactiveamine
groupthat attacksmicrobid DNA,, inhibiting further syn-
thesis, and leading to degradation of existing DNAE7,

Thedrugisnot officia inany pharmacopoeid*25¢,
thusno officid method isavail ablefor the estimation of

Ornidazoleintheir dosageforms.

Literaturesurvey showsthat Ornidazoleisestimated
by HPLC®, high performancethinlayer chromatogra-
phy™¥, high and ultra-performanceliquid chromatogra-
phy*¥, chira liquid chromatography*!, voltametry!?,
Adsorptive stripping voltametry!®, chemilumines-
cencel*418 polarography!*€, electrophoresis?’,
potentiometry™® andspectrophotometry*2 methodsfor
itsdeterminationindosageformsand biologicd fluids.

The objective of the present work isto develop
and validateasimple, rapid and sensitive method to
assayOrnidazol eand to determinethisdrug in medical
Ornidazoletablets.

MATERIELSAND METHODS

Apparatus
Instrument used, for gpectrum and absorbance mea-
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surements, was anUV-3100 spectrophotometer witha
pair of 1cm matched quartz cells. All weighing was
doneon KernABSanalytical balance. Both apparatus
were calibrated and validated before starting the ex-
perimental work.

Reagents

All reagents and solvents used for study were of
anaytical grade. +-naphtoland sulfamic acid were pur-
chased from Somaprol. Distilled water was used to
prepared| solutions.

Sandard solutions

100 mgof Ornidazolewas accurately weighed and
trandferred to a100ml beaker. 1g of zincdust and 20ml
of hydrochloric acid1M were added and well stirred.
Themixturewasallowed to stand forlh at room tem-
perature and thenfiltered. Thefiltratewasdiluted with
water to 100ml inavolumetricflask. The standard so-
[ution of the reduced Ornidazol e,containing 100ug.mi-,
was prepared by further dilution.

A 1% a-naphtolsolution and 2% sodium hydroxide
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solution werekept in amber-glassvolumetric flasks. A
1% sodium nitrite solution and a2% sulfamicacid solu-
tionwere prepared separately indistilled water.

Procedure

Aliquotsof slandard solution of reduced Ornidazole
weretransferred into a20 ml calibrated flasks. 2ml of
hydrochloric acid2M was added, cool inanice bath,
2ml of 1% sodium nitrite solutionwas added andthe
solutionswerestirred for 2 min. 2ml of 2% sulfamicacid
solution was added and the solutionswerestirred for 1
min.2ml of 1% of a-naphtol solution wasadded. After
2min,the solutionsweremade up to themark with 2%
of sodium hydroxidesolution. The solutionswerethen
read at selected wavelength.

Samplepreparation

10 tabletsformulation selected were crushed to
obtain afine powder. An amount equiva ent to 100mg
of the drug powder was reduced as mentioned above,
thefiltratewasmade up to 100ml and analiquot of this
solution wastreated as described for pure sample.
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Figurel: Proposed reaction mechanismfor theformation of red colored product
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Figure2: Absor ption spectrum of or nidazole product

RESULTSAND DISCUSSION

The spectrophotometric method for the determi-
nation of Ornidazoleisbased on thereduction of the
nitro group to amino group, with zinc dust and hydro-
chloric acid, flowed by diazotization and coupling re-
actionwith a-naphtol to give thered colored product.
The stoi chiometri cequation derived wasshownin Fig-
urel.

Absor ption spectrum

Theabsorption spectraof thered colored product
withA _=521.5nmisshownin Figure2. Thereagent
blank has practicaly negligibleabsorption a thiswave-

length.
Optimization of reaction conditions

Factors governing the color development, there-
producibility, the sensitivity, and the conformitywith
Beer’s law were investigated and the formation of
Azodyewasoptimized (TABLE 1). It wasfound that 2
ml of 1% sodium nitrite solution, 2 ml of 1% hydro-
chloricacid2M and 2 ml of 1% of a-naphtol solution
were necessary to achieve maximum color intensity
which corresponds to the maximum formation of
Azodye.

Theexcessof nitrite sodium could beremoved by
theaddition of 1ml of 2% sulfamicacidsolution. An ex-
cessof sulfamicacid hasno effect onthecolor intendty
of theformed product.

M ethod validation

The proposed procedure was validated by deter-
mining anaytica parametersand recovery study which
aregiveninTABLES2-4.

TABLE 1: Analyssof variableeffectson thefor mation of Azodye

Serial no V nanozige (MI) Absorbance Ve m(ml) Absorbance V g-naphtal 19 (M) Absorbance
1 0.5 0.487 0.5 0.522 0.5 0.482
2 1 0.511 1 0.540 1 0.458
3 15 0.535 15 0.555 15 0.510
4 2 0.568 2 0.563 2 0.538
5 25 0.540 25 0.534 25 0.506
6 3 0.470 3 0.510 3 0.488
Ve =2 ml V Nano21% = 2 M VNano219% = 2 Ml
V y-naphtol 16 = 2 M V y-naphtol 196 = 2 M Viciaim =2 ml
A, = 52L.5 nm, [Ornidazole solution]= 70 ppm, Vg . @ = 2 M
Linearity of themethod iInNTABLES3.

Beer’s law is obeyed; the linearity of the method
wasfoundto beover the Ornidazol econcentration range
of 1-15 pug.mi* and the linear regression value was
foundtobe R?=0.9951 (TABLE 2).

I nterferencestudy

To study the sel ectivity of the proposed method,
some substanceslikely to occur in pharmaceuticaswere
tested for possibleinterferences. Theresultsaregiven

The % recovery was found to be in the range of
99.4-100.4 %, hence there were no interferences of
theexcipientsand additiveswhichindicatethe sl ectiv-
ity of the devel oped method.

Analytical application

Toevaluatetheanalytica applicability of the pro-
posed method, it was applied to the determination of
amount of Ornidazolein apharmaceutica preparation
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TABLE 2: Analytical parameter sfor the spectrophotometric
deter mination of Ornidazole

Parameter s\ Char acteristics Ornidazole

Color Red
Amax (NM) 521.5
stability (in days) 3
Beer’s law range (ug ml™) 1-15
Molar absorptivity ( L mol™cm™) 1.782 10°
Regressionequation (y)?
Slope (a) 0.0108
Intercept (b) 0.1785
Corréation coefficient (R?) 0.9951
Repeatability R.S.D. (%)° 0.62

ay=ax + b wherey isthe absorbance and x is the concentration
of Ornidazole in pg ml; R.S.D. relative standard deviation;
baverage of five determination

TABLE 3: Deter mination of or nidazolein presence of excipi-
entsand additives

% Recovery of

Excipientsand additives AE?T?;)N Ornidaz*ol
+ RSD

Titanedioxyde 40 100.1+0.76
Talc 50 100.4+0.81
Hydroxypropyl methylcellulose 50 100.14+ 0.9
Corn starch 50 99.98 + 0.93
Methylhydroxyethylcellulose 50 100.03+ 0.94
Magnesium stearate 40 99.4+0.84
Microcrystalline cellulose 30 99.66 + 0.89

R.S.D. relative standard deviation; *. average of five determina-
tion

TABLE 4: Assay of ornidazolein tiberal

Commercial L abel % Recovery
Formulation content claimn of Ornidazole
analyzed mg + RSD’
Tiberal Omidazole 500/tablet 2009+ 0.73

R.S.D. relative standard deviation; *. average of five determina-
tion

“Tiberal”. The results given in TABLE 4 indicate an
excellent recovery. The %RDS lessthan 2 indicates
that the method was accurate, precise and selective.
Then, thismethod i s suitable and can be successfully

applied.
CONCLUSION

Theexperimenta resultsdemonstratethat the pro-
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posed spectrophotometric method issimple, economi-
cal, lesstimeconsuming, accurate, precise, reproduc-
ibleand sdlective. Itofferspreferentia advantagesover
most of the established procedures. Therefore, thein-
troduced technique can be recommended for routine
qudity control of Ornidazolein pureformandinformu-
letions.
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