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ABSTRACT

A simple, fast and precise reversed phase high performance liquid chro-
matographic method is developed for the simultaneous determination of
diloxanide furoate and tinidazol e using metronidazole as an internal stan-
dard. Chromatographic separation of the two drugs was performed on a
inertsil C , column (250mmx4.6 mm, 5um) as stationary phase with amo-
bile phase comprising of 0.1% ortho phosphoric acid: acetonitrile (40:60 v/
v), at aflow rate of 0.8mL mint and UV detection at 215nm. The proposed
method wasvalidated for linearity, accuracy, precision,LOD, LOQ. Linear-
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ity, accuracy and precision were found to be acceptable over the ranges of
150-600ug mL-* for tinidazole, 125-500ug mL 2 for diloxanidefuroate. It can
be conveniently adopted for routine quality control analysis.
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INTRODUCTION

Tinidazole (1-(2-ethylsulfonylethyl)-2-methyl-5-ni-
tro-imidazole) isadrug having antimicrobid actionand
hel pstofight infectionsinbody. It isaso used for treat-
ing certainintesting infections, liver infectionsand sexu-
ally transmitted diseases¥. Diloxanidefuroate (2-2-
dichloro-4’-hydroxy-N-methyl acetanilide 2-furoate) is
an anti-protozoa drug used in thetreatment of entam-
oebahistolyticaand some other protozoal infections?.
Thedgtructuresof thesetwo drugsareshowninfigure 1.
Onesuch combination contains300mg of tinidazoleand
250mg of diloxanidefuroate. It iswidely used asanti-
protozoa and anti-amoebic. Theliteraturerevealed no
method was availablefor smultaneous determination
of thesetwo drugsin such pharmaceutical preparations
by HPLC. Therefore an HPLC method was devel oped
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Figurel: Sructuresof diloxanidefuroateand tinidazole

for determination of diloxanidefuroate and tinidazole
from their combined dosageform>*2, Themethod de-
scribed issimple, fast, precise and accuratefor simul-
taneous determination of diloxanide furoate and
tinidazol efrom pharmaceutica preparation.
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Chemicalsand reagents

Standardswere suppliedfrom J.B. Chemicasand
Pharmaceutical Ltd., Mumbal, India. Wotinex tablets
manufactured by Wockhardt, Indiawas procured from
themarket. Acetonitrileand orthophosphoric acid were
from Qualigens. Doubledigtilled water was employed
throughout thework. All dilutionswereperformedin
gandard volumetricflasks.

EXPERIMENTAL

M ethod development and optimization of chromato-
graphicconditions

To develop asuitable LC method for theanalysis
of tinidazoleand diloxanidefuroateintheir combined
dosageform, different mobile phasesweretried. The
criteriaemployed for sel ecting the mobile phasefor the
analysesof thedrugswere cost involve, timerequired
for theanaysis, better separation of drugs. Chromato-
graphic separation was preformed with Agilent 1100
serieshigh performanceliquid chromatography having
HPL Cisocratic pump, equipped with auto sampler and
aphoto-diodearray detector. The UV spectrum of all
the three drugs were scanned on photo diode array
detector for selecting theworking wavelength. Peak
purity of al thethree drugswere checked using photo
diode array detector. Chromatograms and datawere
recorded by meansof chemstation software. An Inertsi
C column (250mmx4.6 mm, 5um particle) wasused
for theanalysis. Themobile phase comprising of 0.1%
ortho phosphoric acid: acetonitrilein theratio (40:60)
v/v. Thesysemwasrun at aflow rate of 0.8mL min',
10ulL of samplewasinjected in the chromatographic
system and detection wavelength was set at 215nm for
s multaneous determination of thetwo drugs. A typical
HPLC chromatogram for s multaneous determination
of diloxanidefuroateand tinidazolefrom pharmaceuti-
cd formulationisshowninfigures2 and 3.

Preparation of standard stock solutions

Thestock solution of tinidazole (3000ug ML) was
prepared by dissolving 149.91 mg of tinidazole (99.8
%) inmobilephaseinastandard 50mL volumetricflask
(solutionA). The stock solution of diloxanidefuroate
(2500ug mL ) was prepared by dissolving 125.21 mg
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Figure2: Chromatogram of tinidazole and diloxanide
fur catewith metronidazole(inter nal sandard) in standard
preparation
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Figure 3: Ch1romat0g';ram of tinidazole and diloxanide
fur oatewith metronidazole(inter nal standard) in sample
preparation

of diloxanidefuroate (99.9 %) inmaobilephaseinastan-
dard 50mL volumetricflask (solution B). Internal stan-
dard (Metronidazole) stock solution (3000ug mL™) was
prepared by dissolving 149.80 mg of metronidazolein
mobile phaseina50mL standard volumetric flask.

Working standard solution

Transferred 10.0 mL of each stock solutionsA, B
and Ctoa100 mL volumetric flask and diluted up to
themark with mobile phase.

Samplepreparation

Twenty tablets were weighed and their average
weight wascalculated. Thetabletswerecrushedintoa
homogeneous powder and aquantity equivaent to one
tablet wastransferred ina100mL volumetricflask, dis-
solved in mobile phase, and filtered through Whatman
no. 41 filter paper. Thefiltrate (10mL) was quantita-
tively transferred to a100mL volumetricflask, 10mL of
internal standard solution wasadded toit, and solution
was diluted up to the mark with mobile phase.

RESULTSAND DISCUSSION

System suitability

System suitability testsare used to verify that the
reproducibility of the equipment isadequate for the
anaysisto becarried out. System suitability testswere
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performed as per the USP 31 to confirm the suitability
and reproducibility of thesystem. Thetest wascarried
out by injecting 10uL standard solutionsof diloxanide
furoate and tinidazole of strengths 250ug mL* and
300ug ML respectively using metronidazoleasanin-
ternal standard. Thiswasrepesated fivetimes. TheRSD
values of diloxanidefuroate and tinidazolewere 0.38
and 0.28 respectively. The RSD valueswerefound to
be sati sfactory and meeting the requirements of USP
31 (RSD lessthan 2.0 %). Theoretical plates, resolu-
tion, tailing factor were determined and are presented
inTABLE 1.
Linearity

Linearity waseva uated by andys sof working san-
dard solutionsof diloxanidefuroate and tinidazole of
seven different concentrations?®. Therange of linear-
ity wasfrom 125-500ug mL-* for diloxanide furoate
and 150-600ug mL* for tinidazole. The peak areara
tio and concentration of each drug was subjected to
regression analyssto ca culatethecalibration equations
and correlation coefficients. Theregression dataob-

TABLE 1: Result of system suitability

Parameters M etronidazole Tinidazole Diloxanide
(19 furoate
Resolution - 2.57 12.95
Tailing factor 161 161 151
Theoretical plates 4634 4619 3829
TABLE 2: Resultsof linearity
Slope I nter cept Corr e.l ation
Analyte (mean) (mean) coefficient
(r2) (n=7)
Diloxanide furoate  0.0076 0.147 0.9993
Tinidazole 0.0014 -0.010 0.9999

TABLE 3: Resultsof assay experiment
Diloxanide furoate Tinidazole

Drug found in mg/

—= Fyll Poper

tained for the two pharmaceuticalsarerepresented in
TABLE 2. Theresult showsthat with-in the concentra-
tion range mentioned above, there was an excellent
correl ation between peak arearatio and concentration
of eachdrug.

L imit of detection and limitsof quantitation

Thelimit of detection (LOD) andlimit of quantitation
(LOQ) wereestablished at signal-to-noiseratioof 3:1
and 10:1 respectively?®, The LOD and LOQ of
diloxanidefuroate and tinidazole were experimental ly
determined by six injectionsof each drug. TheLOD of
diloxanidefuroateandtinidazolewerefoundtobe0.2ug
mL* and 0.4ug mL* respectively. The LOQ of
diloxanidefuroateandtinidazolewerefoundto be0.6ug
mL* and 1.0ug mL* respectively.

Precision

Repeatability was studied by carrying out system
precision. System precision wasdetermined fromre-
sultsfor six replicateinjections of themixed standard
solutions?. Therdativestandard deviationswereless
than 2% for thetwo drugs. Method precision wasde-
termined from resultsfrom ten independent determina:
tionsat 100% of thetest concentrationsof diloxanide
furoate and tinidazolein the product. The RSD were
0.54 and 0.56 respectively. Refer TABLE 3.

Accuracy

To study accuracy of the method, recovery experi-
ment wascarried out by applying the standard addition
method. A known quantity of each drug substance cor-
responding to 100%, 110%, 120% and 130% of the
label claim of each drug was added, to determineif
therearepodtiveor negativeinterferencesfromexcipi-
ents present in theformulation*. Each set of addition

TABLEt (Tean) Z;Q;l 2::'15 wasrepeated threetimes . Theaccuracy was expressed
Mean % . ¢
RSD 034 0.3 asthe percentage of analytesrecovered by the assay.
TABLE 4: Accuracy of themethod
Analyte Initial conc. (mg) Conc. added(mg) Total conc.(mg) Conc. ound(mg) RSD (%) n=3 Recovery(%) %Bias
250 0 250 249.54 0.26 99.82 +0.18
Diloxanide 250 25 275 273.16 0.14 99.33 +0.67
furoate 250 50 300 297.24 0.09 99.08 +0.92
250 75 325 320.12 0.18 98.50 +0.50
300 0 300 299.20 0.16 99.73 +0.27
Tinidazole 300 30 330 328.24 0.24 99.47 +0.53
300 60 360 362.09 0.09 100.58 -0.58
300 90 390 391.98 0.21 100.51 -0.51
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TABLE4 ligtstherecoveriesof thedrugsfrom aseries
of spiked concentrations. The results indicate the
method ishighly accuratefor s multaneous determina:
tion of thethreedrugs.

DISCUSSIONAND CONCLUSION

Several mobile phases such as water-methanol,
water-acetonitrileindifferent ratiosweretried but good
peak shape and good resol ution between dil oxanide
furoate, metronidazol e and tinidazol e was observed
using the mobile phase mentioned in chromatographic
conditions. Themethod after being completdy vaidated
showed satisfactory datafor al the method validation
parameters. Themethod wasfound to be specific. The
low vaues of %RSD for method precision suggested
that themethod isprecise. Linearity evaluated for the
analyte peak showed a good linear response over a
widerange of concentration. Thelinearity, precision,
accuracy of themethod provesthat themethod is spe-
cific, accurate, easily reproducibleand can beused for
g multaneousdetermination of tinidazoleand diloxanide
furoatefrom pharmaceutica preparations.
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