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ABSTRACT

A direct spectrophotometric method was developed by the authors for the
quantitative determination of secinidazole in pure form and also in other
pharmaceutical formulations. The method was based on the diazotization
reaction between nitro group of the drug sample, sulphanilamideand NEDA.
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In the present method, the reddish-purple colour dye formed, exhibited a
maximum absorbance at 540nm. Beer’s law was found to be obeyed in the
range of 100-500pgmL* for secinidazol e, with detection limitsof 0.02ugmL
1, The present method was found to be precise, accurate for the qualitative

and quantitative determinations.

INTRODUCTION

5-Nitroimidazoles such as metronidazole,
tinidazoleand secinidazoleare extensively used asanti
amoebic, anti protozoal and anti bacterial drugs. The
anti bacterial and anti trichomonal propertiesof the
antibiotic azomycin led to the investigation of
nitroimidazolesasanti parasitic agents. Althoughthe
amoebicidal properties of secinidazole were estab-
lished, they were not clinically tested for quite some-
time. Intheclinica tests, secinidazolewasfound to be
effectivein the treatment of dientamobeasis.. Itisa
medical condition, caused by infection with
dientamoebiasisfragilis, whichisaprotozoan para-
sitethat infectsthelower gastrointestinal tract of hu-
mans. Secinidazol e has al so been tested successfully
against atopobium vagainee, another parasite in
women. Some of these parasitesare also found to be
animportant causefor traveler’s diarrhoea, chronic
abdominal pain, chronicfatiguein children. Dientam-
oeba fragilisisaprotozoan parasitefoundin the gas-
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trointestinal tract of some humans, pigsand gorillas.
In some peopleit isfound to cause gastrointestinal
disorders. Inal these cases, secinidazoleisan effec-
tivedrug.

Variationinthestructure of metronidazole, princi-
pdly toimprovetrichomonacidd activity and metabolic
stability, led to thediscovery of tinidazole. Tinidazole
wasfound to beactiveagaingt E. histolyticainvitro;
cecdamoebiasisinrats, and hepatic amoebiasisinham-
sters. Clinical tests have established tinidazole, inthe
trestment of intestinal and hepatic amoebiasisin humans.
Tinidazoleisfound to have about the same or dightly
greater efficacy than secinidazole.

Secinidazole was determined by titrimetry,
potentiometry and HPL C methods. Indian Pharmaco-
poei adescribes non-agueoustitration method, using
perchloric acid astitrant and mal achitegreen asindica
tor, for the assay of tinidazol e. British Pharmacopoeia
describes potentiometric and non-agueous titration
methods, using perchloricacid asatitrant.

Intheliterature, it wasfoundthat al thequantitative
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TABLE 1: Literaturesurvey of thespectrophotometric deter mination of tinidazole and metronidazole.
Amaxin Beer’s_law o : . .

Reagents used nm ranr%eLl_rll Og Critical experimental conditionsinvolved Reference
p-Dimethyl amino 510 50-400for  Involves reduction with Zn-HCI and low 3
cinnam adehyde MZ senstivity. Anaysed only MZ.
4-Dimethyl amino 550 10-100for  Involves reduction with Zn-HCl and low 4
benzal dehyde TZ sensitivity. Analysed only TZ.

B-Naphthal 480 10-80for MZ Involves reduction with Zn-HCl and 5
diazatisation and coupling with the cited
reagent. Low sensitivity. Analysed only MZ.
720 2.4—24for TZ Involvesreduction with Zn-HCI and the use 6
Metol and K,Cr,O;
1.6-16for  of buffer of pH 2.9 and colour formation, and
MZ its stahility is pH dependent.
NN-dimethyl-p- 540 4-36for TZ Involves reduction with Zn-HCI and the use 7
phenylenediamine and 3-24for MZ  of buffer of pH 7 and colour formation and
chloramine-T its stahility is pH dependent.
Vanillin 412 10-50for TZ Involves reduction with Zn-HCI and hegting 8
for20 min with the reagent and cooling before
absorbance measurement. Analysed only TZ.
Salicylaldehyde 380 20-70for TZ Involvesreduction with Zn-HCI and low 9
sensitivity. Analysed only TZ.
Bromocresol purple 618 2—-24for MZ Involves extraction with CHCI; and use of 10
654 buffer of pH 10. -do-
Bromocresal green 2-22for MZ Involves extraction with CHCI; and use of
buffer of pH 9.5. 11
NaOH and KCl 368 10-30for TZ Low sensitivity and involves heating at 100 °C 12
for 10 min.
Bromothymol blue 440 not given Involves extraction with CHCI; and use of 13
buffer of pH 4.4.
Methylbenzothiazolin-2- 500and  1-32for 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 MZandTZ  additional step of diazotisation. Beer’s law

(NEDA)

valid for low range of concentration.

determinationswere time consuming procedures, in-
volving thereduction of nitro group followed by the
addition of achromogen. TheTABLE 1. givesvarious
reagents so far used, for the estimation of tinidazole
and metronidazol ewith specific reagents, conditionsand
ranges of detection. Most of thelisted spectrophoto-
metric methodsin TABLE.1, for the determination of
tinidazole and other nitroimidazolesinthevisiblere-
gion, involveinitia reduction, by tresetment withZnand

HCI followed by the diazotisation and coupling of the
resulting amine. All these methods areless sensitive,
involve tedious procedures, such as heating and ex-
traction and involve utilization of costly reagentswith
an additional diazotisation step. The present method is
an attempt to overcomethe above shortcomingsof the
existing procedures. Theauthor’s succeeded in devel-
oping asmple, rapid and accurate spectrophotometric
procedurefor theassay of secinidazole.
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METHODSAND MATERIALS

Reagents
Secinidazoletablets

Tentablets, secinidazole, of different pharmaceutica
companies, were accurately weighed and ground to a
fine powder. 500mg of such asamplewasweighed and
dissolvedin 150ml of doubledidtilled water. Thismixture
isheated to atemperature of 90° C for 90minutes. The
cooled solution, after completedissolution of thesample,
wasfiltered through aWhamann No 40filter pgper. The
cleer filtratesol utionwasmadeuptothemark ina100ml
volumetric flask and standardized™ 2.

0.5% sulphanilamidein 20% (V/V) hydrochloric
acid

A stock solution of 0.5% sulphanilamidewas pre-
pared by dissolving an accurate amount of 0.5g of
sul phanilamidein 20% hydrochloric acid, and thesolu-
tion ismade up to the mark using 20% hydrochloric
acidin 200ml volumetricflask.

0.3% NEDA solutionin 1% (V/V) hydrochloricacid

A stock solution of 0.3% NEDA was prepared by
dissolving an accurateamount of 0.3g of NEDA in 1%
hydrochloric acid. The solution was made up to the
mark using 1% hydrochloric acid, ina100ml volumet-
ricflask.

All reagentsused are of AnalaR qudliity.

Apparatus

ANnELICO SL-177, Scanning Visible Spectropho-
tometer was used for al absorbance measurements,
with a matched set of 1cm glass/ quartz cuvettes.
Shimadzu-AUX 220- digital el ectronic balancewas
used for all weighing measurements. AN ELICO LI-
127- pH-meter was used for al pH measurements.

Recommended procedur efor thedeter mination of
tinidazoleand secinidazole

Anaiquot (2.0ml) volume of the drug sample of
secinidazole was mixed with a 2ml of each 0.5%
sulphanilamide and 0.3% NEDA reagents, togivean
instantaneous, stabl e reddish- purple col oured prod-
uct. Themixturewasmade up to 50ml, inavolumetric
flask and the spectraof such acoloured product showed
ai__ at540nm (Figurel).
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Figurel: Absor ption spectrum of thereddish-pur plecolour ed
product obtained by the reaction between secnidazole
sulphanilamideand NEDA. Thel.,_is54o0nm

For the determination of secinidazole, an aiquot
volume of the sample sol ution was mixed with 2ml of
each 0.5% sulphanilamideand 0.3% NEDA reagents,
to givestable, instantaneous, reddish- purple coloured
product. The mixturewas made up to 50ml inavolu-
metric flask. The solution wastakenin an optically
matched cuvette of ELICO SL-177 spectrophotom-
eter and the absorbances are measured at 540nm. The
observed absorbance was compared with the stan-
dard curve (Figure 2). Beer’s law was found to be
valid over the range and 100-500pugmL* for
secinidazole (Figure2).
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Figure?2: Calibration plot for theestimation of secnidazole
with sulphanilamideand NEDA. Beer’s law obedience is in
therangeof 100-500pgmL™*
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RESULTSAND DISCUSSION

Thereddish purplecolour obtained for secinidazole
with sulphanilamideand NEDA wasdetermined at a
A, Of 540nm. Thereisno overlap of spectraof other
components used in the estimation. It was observed
that the reaction was dependent on the pH aswell as
on the concentration of the reagents. The colour pro-
duced was found to be stable at a pH value of 3.5.
The concentration of the reagents a so has an appre-
ciable effect on the colour produced. The reddish-
purple colour of the product wasinstantaneously ob-
tained and stablewith 0.5%sul phanilamide and 0.3%
NEDA solutions. Thisisfound to bethe optimum con-
centration. Hence the concentrations of the reagents
were fixed as 0.5% sulphanilamide and 0.3% for
NEDA. For each of the standard solution prepared,
the absorbance measurementswere recorded for ev-
ery 30minutes and continued for 3 hours. Thereac-
tion product attained absorbance maximum within
30minutes and wasfound to be stablefor morethan
24 hours. Though the col our attained isinstantaneous,
it wasfound that the measurementstaken earlier than
30minuteswereinaccurate.

Beer’s law was found to be valid over a range
100-500ugmL* for secinidazole. The molar absorp-
tivity (¢) of secinidazole wasfoundto be 1.694X10?
cmtlitmole?. Detectionlimit (LOD) for secinidazole
wasfoundto be0.02ugmL. Thelimit of quantitation
(LOQ) for secinidazolewas 0.07ugmL. The corre-
lation factor for secinidazole was 0.9990. Relative
standard deviation ca culated for 10 measurementsfor
each of the sample of drugwasfound to bewell within
standard limit prescribed, such as 1.5% for
secinidazole. Thecalculated lower valuesof RSD in-
dicate the good precision and reproducibility of the
method. From the data, it was found that the LOQ
vaueswere 3.3 times greater than the LOD values.
LOD iswell below thelower limit of the Beer’s law
range. Commonly used excipientsand other additives
such asglucose, dextrose, lactose, starch, sodium al-
ginate, talc, magnesum aginate, and magnesum stear-
ate, and ascorbic acid werefound to have nointerfer-
ence. Theresultswere found to be accurate, precise
and reproducible.

—— Fyll Peper
TABLE 2: Optical characteristicsand validation data

Parameters Secinidazole
Amax(Nm) 540
Beer’s law limit(pgmL™) 100-500
Molar absorptivity(cm™ lit mole™) 1.694X10?
Stability(h) >24
Correlation coefficient, r 0.9990
t-test, p, Cl (%) 2'5?7(?19%
Relative standard deviation RSD* 1.5%
Limit of detection (ugmL™) 0.02
Limit of quantification (ugmL™) 0.7

*10 replicate analysis of 200pgmL*
TABLE 3: Analysisfor secinidazoleformulations
Commercial formulationsanalyzed PM* SM@ RSD**

Secinidazole 500mg 995 999 14
Sindose 99.2 999 18
Secnil 989 998 17

#Proposed method @Standard method ** Relative standard de-
viation

CONCLUSIONS

The solutions of tinidazole and secinidazolegave
aninstantaneous, stablereddish-purple coloured prod-
uct with 0.5% sulphanilamideand 0.3% NEDA solu-
tions. The’__ for thereddish-purplecoloured product
was 540nm, with molar absorptivitite(g) of 1.694X10?
cm?lit moletat 540nm. Beer’s law was found to be
vaid over therange 100-500ugmL for secinmidazole.
The determination of the drug sampleswasrapid, ac-
curateand hence, recommended.
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