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ABSTRACT

A direct spectrophotometric method was developed for the detection and
quantitative determination of Metronidazole and Ornidazolein pureform
aswell in pharmaceutical formulationsin the form of tabletsand capsules.
The method was based on the formation of reddish-purple colour dye due
to the diazotization reaction between the nitro group of the drug samples,
sulphanilamide and NEDA. The drug samples dissolved in hot water fol-
lowed by the addition of 2ml of each 0.5% Sul phanilamide and 0.3% NEDA.
It exhibited a stable reddish purple colour. The colour compound showed
amaximum absorbance at 540nm. Beer’s law was obeyed in the range of
200-800 ugmL-* for Metronidazole and 100-600 ugmL* for Ornidazolewith
alimit of detection of 0.01 pgmL* and 0.02 pgmL* respectively. The method
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was found to be simple, accurate and rapid.
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INTRODUCTION

5-Nitroimidazoles such as metronidazole and
ornidazole are extensively used as antiamoebic,
antiprotozoa and antibacterial drugs. Thediscovery of
theantibacterial and antitrichomonal propertiesof the
antibiotic azomycin led to the investigation of
nitroimidazol esasantiparasitic agents. Thediscovery
of the antitri-chomonal properties of metronidazole
revolutionised thetreatment of disease. Although the
amoebicidal propertiesof metronidazolewere studied,
itwasnot clinically tested until someyearslater. Inlabo-
ratory tests, metronidazol eiseffectiveagaing intestina
amoebiasisinratsand hepatic amoebiasisin hamsters
andisalso activeagainst E. histolyticainvitro. The

initid dlinica testsof metronidazoleindicated that it was
cgpableof curinginvasiveamoebic dysentery and amoe-
bic liver abscess. Subsequent clinica testshave estab-
lished metronidazole asthe drug of choiceinthetreat-
ment of al formsof amoebiasisin humans.

Variation of thestructure of metronidazole, princi-
pdly toimprovetrichomonacidd activity and metabolic
stability, led to the discovery of various other
antiamaeobic agents. Ornidazolefal into thesameclass
of drugs. Ornidazoleischemicdly 1-chloro-3-(2-me-
thyl-5-nitro-1H-imidazol-1-yl) propan-2-al, with chemi-
cal formulaC H, CIN,O,. Ornidazoleisadrug that
curessome protozoan infections. It isused by the poul-
try industry. It hasbeen investigated for usein Crohn’s
disease after bowel resection. Crohn’s disease, also
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known asregional enteritisisan inflammatory disease
of the intestines that may affect any part of the gas-
trointestinal tract from mouth to anus, causing awide
variety of symptoms. It primarily causesabdomind pain,
diarrhea(which may bebloody if inflammationisat its
worst), vomiting, or weight loss, but may al so cause
complicationsoutside of thegastrointestinal tract such
asskinrashes, arthritis, inflammation of theeye, tired-
ness, and lack of concentration.

Most of the spectrophotometric methodsfoundin
theliteraturefor the determination of metronidazoleand
ornidazoleinthevisbleregioninvolveinitid reduction
by treatment with Zn and HCI followed by the
diazotisation and coupling of theresultingamine All these
methodsarelesssengtive, involvetedious procedures
such asheating and extraction, utilise costly reagents
andinvolvean additiona diazotisation sep. Thepresent
method describes a direct, accurate, precise and re-
producibl e spectrophotometric method for the detec-
tion and quantitativedetermination of metronidazoleand
ornidazolein pureform andin pharmaceutica formula-
tions. Themethod was validated by using various pa-
rametersasper ICH guiddlines.

EXPERIMENTAL

Reagents

The pureform of samples of metronidazol € was
prepared in our laboratory and ornidazolewas obtained
asagift sample. These purecrystaline productswere
standardized by the standard method*2.

M etr onidazoleand or nidazoletablets

Ten tablets each of each of, metronidazole and
ornidazoleof different pharmaceutical companiesun-
der study were accuratel y weighed and ground into a
fine powder. From this, asample 500mg wasweighed
followed by the addition of 150ml of doubledistilled
water, and thissolution is heated at atemperature of
90° C for 90minutes. After compl etedissolution, the
cooled solution wasfiltered through aWhatmann No
40 filter paper, the sol ution was made up to the mark
into a100 volumetric flask and standardized*2.

0.5% sulphanilamidein 20% hydrochloricacid
A stock solution of 0.5% sulphanilamidewaspre-

—— Fyll Peper

pared by dissolving an accurate amount of 0.5g of
sul phanilamidein 20% hydrochloric acid, and the solu-
tion ismade up to the mark using 20% hydrochloric
acidin 100ml volumetricflask.

0.3% NEDA solutionin 1% hydrochloricacid

A stock solution of 0.3% NEDA was prepared
by dissolving an accurate amount of 0.3gof NEDA in
1% hydrochloric acid, and then the sol ution was made
up to the mark using 1% hydrochloric acid in 200ml
volumetricflask.

All the other reagents used were of AnalaR grade
only.

Apparatus

AnELICO madeSL-177, Scanning Visible Spec-
trophotometer used for al absorbance measurements.
Matched set of 1cm glass quartz cuvetteswere used.

Shimadzu-AUX 220, digitd dectronicbaancewas
used for al weighing procedures.

An ELICO madeLI-127; pH-meter wasused for
al pH measurements.

Recommended procedurefor thedeter mination of
metronidazoleand ornidazole

Analiquot of drug sample of both metronidazole
and ornidazol e (2.0ml) mixed with 2ml of each 0.5%
Sulphanilamideand 0.3% NEDA solution, togivestable
reddish- purple coloured product. The mixture was
made up to 50ml in avolumetric flask and the spectra
weretaken for analiquot of thesolutionshowed ai,
at 540nm (Figure 1 and Figure 3)
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Figurel: Absor ption spectrum of thereddish pur plecoloured
product obtained by reaction between metronidazole,
sulphanilamideand NEDA. Thek,__ is540nm.
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For the determination of metronidazole and
ornidazol e, an aliquot volume of the sample solution
was mixed with 2ml of each 0.5% Sulphanilamideand
0.3% NEDA solutions, to give stablereddish- purple
coloured product. Themixturewasmadeupto 50ml in
avolumetric flask. The solution wastaken in an opti-
cally matched cuvette of ELICO SL-177 spectropho-
tometer and the absorbances are measured at 540nm.
The absorbancewas compared with the standard curve
(Figure2 and Figure4). Beer’s law was valid over the
range between 100-600ugmL* for metronidazole (Fig-
ure 2) and 100-300ugmL* for ornidazole (Figure4).

RESULTSAND DISCUSSION

Thereddish purplecolour obtained for metronida-
zole (MZ) and ornidazole with sulphanilamide and
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Figure?2: Calibration plot for estimation of metronidazole.
Beer’s Iwaw obedience is 200-600pgmL*
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Figure3: Absor ption spectrum of thereddish pur plecoloured
product obtained by reaction between metronidazole,
sulphanilamideand NEDA. Thel.__ is540nm
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Figure4: Calibration plot for estimation of metronidazole.
Beer’s Iwaw obedience is 100-600pgmL*

NEDA wasdeterminedat ai__ of 540nm. Thismaxi-
mum wastheonly one obtained for the abbsorption spec-
trarun in the range of 400-600nm. It was observed
that the reaction was dependent onthe pH aswell as
the concentration of the reagents. Below and abovethe
pH valuesof 3.5, the colour produced wasfound to be
unstable and fades. The reddish-purpl e col our of the
product was obtained and stable with
0.5%sulphanilamide and 0.3% NEDA solutions. Be-
low the concentration level, the col our devel oped was
found to be unstable, and abovethe concentrationlevel
colour formation not observed. And hencethe concen-
trations of thereagentswerefixed as0.5% and 0.3%
for sulphanilamide and NEDA respectively. For each
of the standard solution prepared, the absorbance mea:
surementswererecorded for every 30minutesand con-
tinued to 3 hours. Thereaction product obtained ab-
sorbance maximumwithin 30minutes and wasfound to
be stable more than 24 hours. Measurements taken
earlier than 30minuteswerefound to bein accurate.

TABLE 1: Optical characterigticsand validation data

Parameters metronidazole ornidazole

Amax (NM) 540 540
Beer’s law limit (ugmL™) 200-600 100-300
Molar absorptivity (cm lit mole™) 72.68 91.14
Stability (h) >24 >24
Correlation coefficient, r 0.9978 0.9985
Relative standard deviation RSD* 1.4% 1.8%
Limit of detection (ugmL™) 0.01 0.005
Limit of quantification (ugmL™) 0.04 0.015

*10 replicate analysis of 200pgmL*
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TABLE 2: Analysisfor metronidazoleand or nidazolefor-
mulations

Commercial formulationsanalyzed PM* SM@ RSD**
Metrogyl 500mg 100.2 100.0 15
Flagyl-500mg 99.8 99.9 18
Ornidazole -300mg 98.7 99.8 19
Ornidazole 500mg 995 999 14

#Proposed method; @Sandard method; ** 10 replicate analysis

—— Fyll Peper

Beer’s law was valid over the range between 200-
600ugmL for metronidazioleand 100-600ugmL* for
ornidazole. Themolar absorptivity (€) of metronida-
zolewas 72.68 cmlit mole!and that of ornidazole
was91.14 cnmrtlit mole?. Detection limits (LOD) of
metronidazolewere0.01ugmL* and that of ornidazole
was0.005ugmL™. Thelimit of quantitation (LOQ) for
metronidazolewas 0.04ugmL* and that of ornidazole

TABLE 4: Literaturesurvey of thespectrophotometric deter mination of tinidazole and metronidazole.

Beer’s law
Reagents used Amax in nm rangeiq ag Critical experimental conditionsinvolved Reference
mL"
p-Dimethyl amino 510 50-400for MZ Involvesreduction with Zn-HCl and low 3
cinnam aldehyde sensitivity. Analysed only MZ.
4-Dimethyl amino 550 10-100for TZ Involvesreduction with Zn-HCI and low 4
benzaldehyde sensitivity. Analysed only TZ.
480 10-80for MZ  Involvesreduction with Zn-HCI and 5
-Naphthol diazotisation and coupling with the cited
reagent. Low sensitivity. Analysed only MZ.
720 24-24for TZ  Involvesreduction with Zn-HCI and the use 6
Metol and K»Cr,O- 1.6-16for MZ of buffer of pH 2.9 and colour formation, and
its stability is pH dependent.
NN-dimethyl-p- 540 4-36forTZ  Involvesreduction with Zn-HCI and the use 7
phenylenediamine and 3-24forMZ  of buffer of pH 7 and colour formation and
chloramine-T its stability is pH dependent.
412 10-50for TZ  Involves reduction with Zn-HCI and heating 8
Vanillin for20 min with the reagent and cooling before
absorbance measurement. Analysed only TZ.
Salicylaldehyde 380 20— 70for TZ Invo_I\_/$ reduction with Zn-HCI and low 9
sensitivity. Analysed only TZ.
Bromocresal purple 618 2—-24forMZ  Involves extraction with CHCI; and use of 10
buffer of pH 10.
654 2—-22forMZ Involves extraction with CHCI; and use of 11
Bromocresol green b
uffer of pH 9.5.
N&OH and KCI 368 10-30for TZ  Low sensitivity and involves heating at 100 °C 12
for 10 min.
Bromothymol blue 440 not given Involves extraction with CHCl; and use of 13
buffer of pH 4.4.
M ethylbenzothiazolin-2- 500 and 1-32 for MZ Involves reduction with Zn-HCl and MBTH 14
onehydrazine (MBTH) 490 4-36 for TZ isacostly reagent.
N(1-naphthyl) ethylene 520 and 0.5-18for Involves reduction with Zn-HCI and an 15
diamine dihydrochloride 505 MZ and TZ additional step of diazotisation. Beer’s law

(NEDA)

valid for low range of concentration.

was0.015ugmLt. Thecorrelation factor for metron-
idazolewas0.9979 and 0.9985 for ornidazole. Rela
tivestandard deviation ca culated for 10 measurements
for each of the sample of drug wasfound to beinthe
limit prescribed, such as 1.4% for metronidazoleand
1.8%for ornidazole. Thelower valuesof RSD indicate
the good precision and reproducibility of the method.
Fromthedatait wasfound that the LOQ valueswere
3.3times greater than the LOD vaues. LOD iswell

below thelower limit of the Beer’s law range. The re-
sultswereaccurate, precise and reproducible. To study
the potentid interference problemsfrom thecommonly
used excipients and other additives such as glucose,
dextrose, lactose, starch, sodium aginate, talc, magne-
sium alginate, and magnesium stearate, and ascorbic
acid, recovery studieswerecarried out. Under theex-
perimenta conditionsemployed, to aknown amount of
drug (tinidazole and secinidazolel0 ug mL?), excipi-
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entsin different concentrationswere added and ana-
lyzed. Excipientsup to the concentration of 50mgml-
donotinterfereintheassay. Theresultswere accurate,
precise and reproducible.

CONCLUSIONS

Thesolutionsof metronidazoleand ornidazolegave
astable reddish-purple coloured product with 0.5%
sulphanilamideand 0.3% NEDA solutions. Thei, _ for
the reddish-purple colour product was 540nm, with
molar absorptivititesof 72.68 M-lcm* and91.14M-*ent
! at 540nm. Beer’s law was valid over the range be-
tween 200-600pgmL* for metronidaziole and 100-
600ugmL* for ornidazole. Thedetermination of thedrug
samples was rapid and accurate and hence recom-
mended.
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