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ABSTRACT

Two simple sensitive and reproducible spectrophetdmmethods have been developed for the detetiomaf
tinidazole either in pure form or in their tabletShe proposed methods are based on the reductigheohitro
group to amino group of the drug. The reductionimiiazole was carried out with zinc powder andcz@tust and
concentrated HCl at 90 +5 °C for 15 min in watbtethod A is based on Schiff's basses reaction etsd vanillin
reagent and measurement of the yellow colouredispdt,.x 470 nm),whereas method B is based on oxidative
coupling reaction used promethazine hydrochloriceagent and sodium hypochlorite oxidation agenalikaline
medium to form red colored measurable at 525 nmWbeking conditions of both methods have been
optimized. Regression analysis of Beer 's lastspthowed good correlation in the concentratianges 5-65
and 2-50 ug mi for methods A and B, respectively. The apparetamabsorptivity and Sandell sensitivity values
are calculated to be 3.214x%hd 1.028x1H1. mol* cm*, and 0.0769 and 0.0267 pg éwith LOD 0.552 ug ml
'and 0.285pg i, LOQ 1.840ug mil and 0.942ug riirespectively, for methods A and B. The method® wer
successfully applied to the determination ofdidziole in bulk drug and its formulations. Excipentsed as
additives in formulations did not interfere. Sttitial treatment of the experimental results indesatthat the
accuracy and precision of the methods are d&ialy acceptable. The validity of the meatho was
evaluated by parallel determination by an esttidid procedure, and by recovery studies.
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INTRODUCTION

Tinidazole is chemically named as (1-(2-ethylsuffethyl)-2-methyl-5-nitroimidazole. It is a 5-nitroidazole
derivative used as an antiamoebic, antiprotozoa antibacterial drug [1]. Owing to its bactericidahd
antiprotozoal activity, this chemotherapeutic agantitibits the growth of both anaerobic bacteria amtain
anaerobic protozoa, such dasichomonasvaginalis, Entamoebahistolyicd Giardia lamblia It is also an
important constituent of modern multidrug therapies Helicobacter pylori eradication regimes usedcontrol
ulcers [2,3]. Tinidazole has been found to be Bgua more effective than metronidazole in theatreent of
trichomoniasis, giardiasis, and amebiasis [4].

A number of analytical methods for the quantitatiletermination of tinidazole in pharmaceutical pmgpions and
biological fluids are known. Proposed methods hananly used in high performance liquid chromatogmafb-
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11], high performance thin layer chromatography-182, gas liquid chromatography [16-20], packeduouh
supercritical fluid chromatography [21,22] voltantnye[23,24] polarography [25],capillary electropbeisp6]
flow injection analysis [27], UV-spectrophotomef®8-31] and derivative UV-spectrophotometry [32-38lost of
the spectrophotometric methods found in the litematfor the determination of tinidazole in the bisi region
involve initial reduction by treatment with zincywder and HCI [40-49] followed by the diazotizatiand coupling
of the resulting amine.

In the present study, two different spectrophotesimetethods for the quantitative estimation of daole have
been developed after converting it to its reduagdhfby using zinc powder and HCI, as well as thactien of its
reduced product with ethyl vanillin and promethazhrydrochloride was studied to establish the optinmaaction
conditions, optical characteristics, precision asduracy of the proposed methods. The methodsrapges rapid,
sensitive and are successfully applied to deterthia¢inidazole in their pharmaceutical formulaton

MATERIALS AND METHODS

Apparatus
All  spectrophotometric measurements were perforran Shimadzu UV-visible recording spectrophot@met
UV-160 using 1 cm matched quartz cell was useddeoording spectra and absorbance.

Chemicals and Reagents:

All chemicals and reagent used were of analyticadgs and double distilled water was used througttethyl

vanillin, phenothiazine, hydrochloric acid, zincstliand methanol were obtained from BDH Chemical Etgland.
Sodium hypochlorite, sodium hydroxide were obtaifredh Fisher Scientific UK Ltd, England. Tinidazdlgernal

standard material was obtained from state companyShiba Pharmaceutical& Chemicals Mfg. Co. L&ana'a
Yemen.

Promethazine hydrochloride (5x3M) was prepared by dissolving 0.0966 g of promédtiehydrochloride reagent
in distilled water and diluted to 100 ml in a voletric flask. Ethyl vanillin of 4% (w/v) was preparéy dissolving
4gin a 100 ml volumetric flask containing wat&odium Hypochlorite (0.1%)was prepared by dilutidri.25 ml
of 8% sodium hypochlorite to 100 ml by distille@ter in a volumetric flask.

Sodium Hydroxide (0.1M) was prepared by dissohafi§.4 g of sodium hydroxide in distilled water adfituted to
100 ml in a volumetric flask with the same solvent.

Reduction of Nitro group and Preparation of the Stadard Solution:

A stock standard solution containing 1000 pgrtihidazole was prepared as follows: 0.1g of tinmlazwas
accurately weighed into a beaker, dissolved in 4@fhwater and treated with 500 mg of zinc dust &dhl of
concentrated HCI. The mixture was heated in a watth at 90 + 5 €for 15 min . It Was filtered using a
Whattman filter paper 41 to remove the insolubleteraThe residue was washed with 10 ml portionsglisfaled
water and diluted to the mark in a 100 ml calibdatask. The working standard solution of 100 pg'mias
obtained by dilution of stock solution with distdleater.

General procedure

Method A:

In method A, fresh aliquots (0.5- 6.5 ml) of stamdd00 pg mf reduced tinidazole solution were accurately
measured and transferredtina series of 10 ml volumetric flasks by meana dficroburette. To eacbf the above
aliquots, 2.0 ml of 4% (w/v) of ethyl vanillin aglon, 1ml of HCI concentrated were added, andeahithoroughly
and then the solution was heated in a water ba#l-&0°C for 15 min, and cooled to room temp. Afteoling, the
volume was brought up to the mark with distal wateixed well and the absorbance of each yellowretlspecies
was measured after 10 min. at 470 nm against rédtgmk. The amount of tinidazol present in the ginsolution
was computed from its calibration curve.

Method B:

In method B, fresh aliquots (0.2- 5.0 ml) of stamdd00 pg mf reduced tinidazole solution were accurately
measured and transferred into a series of 10 mihvetric flasks by means of a micro burette. To €anhof 5 x10

3M of promethazine hydrochloride solution, 1.5 ml @fl% sodium hypochlorite and 2 ml of 0.1M sodium
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hydroxide were added. The volumes were made upetoniark with distilled Water. The absorbanceeazfdcolored
chromogen was measured at 525 nm against a relalgekt.

In either method, a calibration curve was prepaneglotting the absorbance as a function of cotreéon of drug
solution. The concentration of the unknown was rigath the respective calibration graph or calcudd®m the
regression equation deduced from the Beer’s laa.d

Procedure for dosage forms:

Twenty tablets were weighed and finely powdered.afmount of powder equivalent to100 mg of tinidazalas
extracted with two 40 ml portions of water. Thdusion of tinidazole was treated with 1 ml of contated
Hydrochloric acid and 500 mg of zinc dust was aditegortions while shaking. After standing for linai room
temperature, the solution was filtered using a \Wiaat filter paper No 41 filter paper to remove thsoluble
matter. The residue was washed with 10 ml portiwingater three times, and the total volume of tteafe was
made up to 100 ml with water. The final workingrstard solution of reduced tinidazol containing 1@Pmi‘was
prepared by further dilution. This reduced saolotwas suitably diluted and analysed by taking avenient
volume as described under general procedure.

RESULTS AND DISCUSSION

Method A is based on Schiff base, method B is basedxidative coupling and the absorption specfrdhe
reaction products used in method A and B absorppmttra were taken against reagent blank in tingerd00-800
nm. The maximum absorption wavelength for tinidazeias found to be 470 nm for method A and 525 nm fo
method B. The absorption spectrums of the coloredyrt against reagent blank of both the methodslaown in
Figures 1l.and 2 respectively. Under the experiniettaditions, each colorless reagent blank showeddligible
absorbance at the corresponding,.
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Figure 1. (A) Absorption spectra of 20 pg mttinidazole with ethyl vanillin against reagent blark. (B) complex against distilled water
(C) blank against distilled water.
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Figure 2. (A) Absorption spectra of 30 pg mitinidazole phenothiazine against reagent blank. (Bcomplex against distilled water (C)
blank against distilled water.
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Method development

Method A:

The optimum experimental conditions were esshlelil by varying one parameter at a time and oipgpits
effect on the absorbance of the coloured species.

Effect of ethyl vanillin reagent:

When various concentrations of ethyl vanillin smotwere added to fixed amount of the drug solyg@dhml of
(4%) ethyl vanillin solution was found enough tovel®p the colour to its full intensity and give animum blank
value and was considered to be optimum for conagatr range of 5.0-65ug thbf tinidazole.

Effect of Temperature:

The resulting product of the proposed method wardiesd at different temperatures. The results imgidhat the
absorbance values remain constant in the temperaange 20-80 Cin a water bath for 15 min. It was observed
that the obtained colored product were stable UpOt@. However, no considerable improvements were oedurr
above 80 €therefore 60-70 Cwas selected as optimum temperature in this method

Effect of Reaction Time:

The colour intensity reached its maximum afterdheg tinidazole had been reacted immediately wilylevanillin
solution and then the solution was heated in amatth at 60-70€for 15 min, and cooled to room temp and stable
after 5 min, therefore 10 minutes development timas selected as optimum in the general procedine .colour
obtained was stable for at least 24 hours.

Effect of order addition of reactants:
To obtain optimum results, the order of additionredgents should be followed as given under thegohare,
otherwise a loss in colour intensity was observed.

Method B:
The effect of various parameters on the absorpiiwansity of the dye formed was studied and thectiea
conditions are optimized.

Effect of promethazine hydrochloride reagent:

The amount of promethazine hydrochloride reagéatied the intensity of the colored product, the@bance of
the colored product attained maximum intensity using a volume of 1.0 ml of 5x30@ promethazine
hydrochloride and was considered to be optimuntémrcentration range of 2.0-50 pgnaf tinidazole.

Effect of Base:

It was found that the presence of a base ledd®ase the intensity of the produced product, fhezesome bases
such as NaOH, N&O; and NHOH are examined and was found that all these bgmses almost equal intensity,
so; NaOH was selected which was found that 2mhif base give high sensitivity which selected ibsaguent

experiments.

Effect of Oxidant Concentration:

The product formation reached its maximum whenr8l5of 0.1 M of sodium hypochlorite solution werddad to a
mixture of tinidazole, promethazine hydrochloridedasodium hydroxide, therefore 1.5 ml was usedhe t
procedure since it gives high sensitivity, minimbfank value and ensure a quantitative determinattcthe upper
limit of the calibration graph.

Effect of Reaction Time:

The colour intensity reached its maximum afterdhgg tinidazole had been reacted immediately witmethazine
hydrochloride in the presence of sodium hydroxicel became stable after 10 minutes, therefore 2utes
development time was selected as optimum in tinergé procedure. The colour obtained was stablafféeast 6
hours.

Effect of Temperature:
The resulting product of the proposed method wardied at different temperatures. The results mgichat the
absorbance values remain constant in the temperegnge 0-70 ¢ whereas, at higher temperatures the absorbance
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value decreases, indicating the dissociation ofptteeluct on prolonged heating. The coloured prodss stable
for more than 6 hours at room temperature 25°Créfbee room temperature is selected in this method

Effect of Order of Addition:

After fixing all other parameters, a few other evipents were performed to ascertain the imfbeeof the order
of addition of reactants. The order drug, sodiumdoplorite and sodium hydroxide followed by prahazine
hydrochloride reagent after full colour developmgate maximum absorbance and stability, and hemeesame
order was followed throughout the investigation

Method validation :
Analytical appraisal:
Under the experimental conditions described, Bdaris molar absorptivity and Sandell's sensitstfor tinidazol,
are given in Table 1. Data of the regression aiglysing the least squares method made for thbratibn curves
are also given in the same table. The limit of ciéde (LOD) was computed from the calibration grapising the
equation:

LOD or LOQ =K x SD/s

were K =3 for LOD and 10 for LOQ, SD is the startldeviation of three blank determinations andthésslope of
the calibration curvgs0].This means that LOQ is approximately four timesaggethan LOD. LOD is well below
the lower limit of the Beer’s law range.

Table 1: Analytical parameters

Parimeter Method A | Method E
Amax (NM) 470 525
Beer's law limits (ug i) 5-65 2-50
Molar absorptivity (I mol cl) | 0.3214x16 | 1.028x10
Sandell's sensitivity (ug ¢ 0.0769 0.0267
LOD (ug miY) 0.552 0.285
LOQ (ug mY) 1.84( 0.94:
Regression equation (Y)*

Slope (b) 0.0125 0.0361
Intercept (a) 0.0322 0.0134
Correlation coefficient (r) 0.9996 0.9984
Stability (hr.) 6 24
Color Yellow Rec

*Y =a+b X where Y is the absorbance and X catregion inug mf*.

Accuracy and precision:

The accuracy and precision of the method were awebly analyzing five replicate samples within theeBs law
range containing the same amount of each drug. [®Wwer values of RSD indicate the good precision and
reproducibility of the method. The validity of tipeoposed procedure for the determination of tinidiee in their
pure state was checked by analyzing this drug usiagrroposed method. The results obtained for gurg were
reproducible with low relative standard deviatiofi®SD). The analytical results obtained from thiadst are
summarized in Table 2. The accuracy of théhods is evident from the relative error (%hg between
0.93 and 1.10 for method A and between 0.8D1a82 for method B. The relative standard devimtialues
which are less than 3 % for both methods imdic the high reproducibility of the methods. thar, the
percentage range of error can be considered tefyesatisfactory

Interference:

The effect of the presence of some common excipiégiticose, lactose, starch, talc, sodium glycplstelium
alginate, magnesium stearate, calcium gluconatkejuoa carbonate, calcium dihydrogenorthophospteate
dextrose) on the selectivity of suggested methosl heen studied. The results indicate that theas no
significant interference produced by these ifpresubstances (10-fold amount added) on thggested
methods.
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Table 2: Accuracy and precision of the methods.

Method A Method B
Amount taken| Amount Found o.| Relative o | Amount taken| Amount Found| Recovery| Relative o
(ug mi (ug m Recovery%| oo g | RSD% (ug mt) (ug mi) % error % | RSD%
10 9.8¢ 98.9( 1.1C 2.71 10 10.1Z 101.2( +1.2( 1.1F
30 30.2¢ 100.9¢ 0.9¢ 1.2t 25 25.4¢ 101.9: +1.92 0.7¢
50 49.52 99.04 0.96 2.35) 40 39.76 99.40 -0.60 058

* Average value of five determination
RSD-Relative standard deviation.

Composition of complex :

The composition of the formed complex had beenbéisteed using Job's method [51]. The method wasd@n
the measurement of series of solution in which modeacentration of tinidazole and ethyl vanillingthod A) vary
but their sum remained constant, the other reagatidsd as mention in the general procedure aitarai@bn graph
.The results obtained show that 1:1 drug to reagentplex was formed at 470 nm. Tinidazole readth ethyl
vanillin compounds according to the reaction shawScheme 1.

The stoichiometric ratio of tinidazole and promeiha hydrochloride ligand was investigated apmlyitihe
continuous variation Job's methods using equinsdéutions of tinidazole and promethazine hydroghk 1x10°
M. It was found that drug forms a dye-coupleddort with promethazine hydrochloride in the 1:HaaThe
reaction may proceed as given in Scheme 2.

CH,CH,S0,CH,CH3 THzCstozCHzCHs
| !
CHS\\\YT:T:;7///NOZ Zn/HCl CHa\\\X(i;::7///NH2
B —————
\ / Heat \ /
N N
CHO
H3CH,CO
OH
THZCHZSOZCHZCH3 OCH,CHj
CH3 N N
\@/ \C OH
N lL

Schemel: Stoichiometric ratio of tinidazol with etlyl vanillin.

Analytical Application:

The methods were applied to the determinatibrtinidazol in some selected representatdets currently
marketed in local stores. The results obtained wenepared statistically by applying Studentsst-téor accuracy
and F-test for precision with the official procedJl] based on the measurement of the absorbaitee

methanolic solution at 310 nm at 95 % confidereeel with four degrees of freedom as shown ibl@a&8. The
results showed that the calculated t-and F-galuere less than the tabulated values indicatiagttiere was no
significant difference between the proposed aedctimparison methods.
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CH,CH,SO,CH,CHs THZCHZSOZCHZCH3
cH ,L NO CHg N NH,
3 2 Zn/HCI
— = 2 \ /
2 \ / Heat N
N
CHs
CHZCHITICH3
CHg
N
NaoCl
NaOH
s
CHs
CH,CHNCH3

,CH,SO,CH,CH3

r
wr

Scheme2: Stoichiometric ratio of tinidazol with pranethazine hydrochloride.

CHg CHa

|
| CH3
N
S
\(NJ/HN HN

N

Table 3: Results of assay of formulation containinginidazol by the proposed methods.

. Found* (% Recovery + SD)
Kk
Formulation and brand name Labelle amount mdegh Method A Method B Official method
) 101.43 +2.33 100.46 +0.729
Tingyn® ( Tablet) 500 t=0.52:F= 0.91| t=0.15:F= 0.04 102.25+2.49
. 101.12 +1.47 98.86+2.12
Enidazo! ( tablet) 1000 t=1.86: F=2.28 t=2.16: F =3.20) 102.15+1.85

* Average of five determinations
** Tabulated at t-value at 95 % confidence levél2.
*** Tabulated at F-value at 95 % confidence leve3 6
Marketed by: a. Emessa Labs for Pharmaceutical $trils. Syria.
b. East India Pharmaceutical Works Ltd. India

Table 4: Assay of tinidazol drugs in some pharmaceigal formulations by standard addition method.

Method A Method B
Amount Amount Amount Amount
Pharmaceutical Drug of of Total Recovery of of of Total Recovery of
preparation content drugin pure drug | found pure drug in pure drug | found pure
(mg) drug added, drug added,
extract, added, ug % extract, added, %] %
Hg Hg Hg Hg
Tingyn? 500 150 100 249.18 99.67 100 100 201.p1 100.51
Tablets 150 200 349.43 99.84 100 200 299.p7 99.86
Enidazo? 1000 200 100 301.52 100.51 150 100 24903 99.97
Tablets 200 200 400.38 100.09 150 200 350419 100.05

*Average of three determinations.
*Emessa Labs for Pharmaceutical Industries — Syria.
PEast India Pharmaceutical Works Ltd. India.

To ascertain the reliability of the methods, remgvtest was performed by applying the technigustahdard-
addition. To a fixed amount of drug in the pre-gsatl formulation, pure drug was added at tvieint levels
and the total was found by the proposed methods.t@$t was repeated three times for each levd.résults of
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this study presented in Table 4 reveal that amyurand precision of the methods were unaffelojethe various
co-formulated substances.

CONCLUSION

The proposed UV spectrophotometric methods arelsimpst effective and validated hence can be faedutine
analysis of tinidazol in pharmaceutical Preparation
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