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ABSTRACT

A simple, accurate and rapid spectrophotometric method has been developed for the estimation
of mebendazole in pure, pharmaceutical formulations and camel urine. The method is based on
the reaction of mebendazole with 1-fluoro 2, 4-dinitrobenzene to produce orange-yellow colored
complex having maximum absorption at 494 nm. Bee's law was obeyed over the concentration
range of 20-280pg/ml,with molar absorptivity of 3.32x10* I/mol.cm. The present method is
considered to be simple because it does not need heating, hydrolysis and solvent extraction steps.
The proposed method has been successfully applied for the determination of mebendazole in

pure ,pharmaceutical formulations and in camel urine.

INTRODUCTION
Mebendazole, chemically, Methyl-5-benzoyl-2-benzimidazole carbamate (Figure 1)[1], is a

benzimidazole derivative that has been widely used in the treatment of hookworm, pinworm,
roundworm, tapeworm, threadworm and mixed infestations. It is available in tablet and syrup
form. Depending on the type of worm to be treated the dosage varies in adults and children. In
Veterinary Medicine it is administered orally to horses at target dose of 8.8mg/kg and to sheep
and goats at target dose of 15mg/kg [1-4]. Mebendazole is one of the most widely used drugs for
the control of helminthes The drug is known to act through irreversible inhibition of glucose

uptake in the parasite, leading to depletion of glycogen store.[5-7].
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Figure 1: chemical structure of Mebendazole .

Different analytical methods reported for the assay of mebendazole in various dosage forms
include infrared spectroscopy [8], differential pulse polarography [9], fluorescence [10], HPLC
methods [11,12],and spectrophotometric methods[13,14]. In addition to Liquid chromatographic
methods [15], Voltammetric methods [16], volumetric titration method[17], and some UV-
spectrophotometric methods [18-20]. The proposed method has been successfully applied for the

determination of mebendazole in pure form, pharmaceutical preparations and camel urine.

MATERIAL AND METHODS

Apparatus

A spectra scan 50 UV-visible spectrophotometer with 1.0 cm quartz cells was used, [UVS-2700,
Labomed, INC], USA.

Reagents

All chemicals used were of analytical grade and the standard material mebendazole was provided
by state company of drug industries and medical appliance (SDI) Samara— Iraq.

Standard solution of Mebendazole (1 mg/ml):-

0.1 g of mebendazole was dissolved in 10 ml of 1% hydrochloric acid in ethanol, shaken to dissolve
and the volume was adjusted to100 ml with ethanol in a volumetric flask.

1-fluoro 2,4-dinitrobenzene(1%):-

This solution was prepared by dissolve 1 g of 1-fluoro 2, 4-dinitrobenzene in 100ml ethanol in a

volumetric flask.
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Sodium hydroxide solution (0.1 N):-

This solution was prepared by dissolving 4 g of sodium hydroxide in 100 ml of distilled water in
a volumetric flask.

Recommended procedure:

An aliquots of standard solution of Mebendazole (0.5-7.0 mg) were transferred into a series of
25ml volumetric flasks, 1 ml of 1IN NaOH and 2 ml of 1-fluoro 2, 4-dinitrobenzene solution were
added. The contents were diluted to the mark with distilled water. The absorbance was measured
at 488 nm against a reagent blank.

Procedures for pharmaceutical preparations (tablets):

To minimize a possible variation in the composition of the tablets (100mg of Mebendazole
/tablet)was used. Ten tablets were weighed , grounded, and powdered . Mebendazole (100mg)
was then accurately weighed and added 10 ml of 1% hydrochloric acid in ethanol, shake for 30
minutes and diluted to 100.0 ml with ethanol and filtered using a whatman No.42 filter paper .
Different volume of this solution was treated as mentioned under recommended procedure.
Procedures for pharmaceutical preparations (suspensions):

The contents of five bottles of suspensions.5ml of Vermosam suspension contain 100mg of
Mebendazole) were mixed well. An aliquot corresponding to 100mg (5ml) of suspensions was
diluted to 100 ml with ethanol in a volumetric flask. Different volume of this solution was
treated as mentioned under recommended procedure.

Procedure for spiked camel urine: -

To demonstrate the practical applicability of the proposed method, 10 ml of camel urine were
analyzed by this method. Camel urine was fortified with 1, 4 and 6 ml of 0.1% Mebendazole
solution. The fortified camel urine samples were analyzed as described above under

recommended procedure.

RESULTS AND DISCUSSION
The reaction of nucleophile substitution between mebendazole and 1-fluoro 2, 4-dinitrobenzene
with the purpose of elaborating a new spectrophotometric method for the determination of
mebendazole was investigated. The reaction occurred in slightly alkaline medium produces an

orange-yellow  color with maximum  absorbance at 494 nm  (Figure 2).
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Figure 2: Absorption spectra of 3mg/25ml of mebendazole with 1-fluoro 2, 4-

dinitrobenzene against reagent blank(A). Reagent blank against water (B).

The reaction variables were optimized by varying each variable and keeping others constant for
obtaining maximum absorbance. The reaction was found to be quantitative in the sodium
hydroxide medium. It was found that 1 ml of 1 N sodium hydroxide solution gives high
sensitivity, 1-fluoro 2, 4-dinitrobenzene on the absorbance was investigated. A maximum and
constant absorbance was founded with 1 to 2 ml of 1% of 1-fluoro 2, 4-dinitrobenzene solution
and 2.0 ml has been used for subsequent experiments. The color reaction occurred at room
temperature immediately and remained stable for at least 24h and a reaction time of 5 min was
selected for reproducible results. Under the experimental conditions described, Beer's law is

obeyed over the concentration range 20-280pg/ml (Figure 3).
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Figure 3: Calibration curve ofMebendazole.

A regression analysis of Beer's law plot at 488 nm revealed a good correlation (r=0.9999, n=7)
.The graph of the absorbance versus the concentration of mebendazole showed a low intercept (-
0.017) and slope (0.028) described by a regression equation Y = ax + b (where x is the
concentration of mebendazole in pg /ml, Y is the absorbance, a is the slope and b is the
intercept. The apparent molar absorptivity was 1.346x10* 1. mol” .cm™. The optical

characteristics are given in (Table 1).
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Table 1: Optical characteristics and statistical data for regression equation

Parameters Value
A max (nm) 488
Beer’s law limits (ug .mlI™") 20 - 280
Molar absorpitivity (1.mol.cm™) 3.32x10*
Determination coefficient (r’) 0.9987

Regression equation (Y=ax+ b)
Slope (a) 0.0785
Intercept (b) 0.0077

Accuracy and precision

The accuracy and precision of the method was established by analyzing the pure drug solution at
three different levels. The average recovery which is a measure of accuracy is 100 = 1.5
revealing high accuracy of the method. The relative standard deviation (RSD) , which is an

indicator of precision is better than +2% (Table 2).

Table 2:Accuracy and precision of the proposed method.

Mebendazole taken pg/ml Mebendazole found pg/ml Er (%) RSD (%)
20 20.3 1.5 1.9
100 99.4 0.6 1.3
200 201.5 0.75 1.5

a: Mean of six determinations

Stoicheiometry of reaction

The stoicheiometry of the reaction between mebendazole and 1-fluoro 2, 4-dinitrobenzene was
investigated using job's method of continuous variation and mole ratio methods of equal molar
solution(3.386x10*M). The result obtained showed that (1:1) 1-fluoro 2, 4-dinitrobenzene to

drug at 488 nm. The suggested reaction and structure of the product might be written as:
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NO2

NO,

+ HF

NO,

Apparent stability of the product

The conditional stability constant of the product can be estimated by using the following
equation [21]

K=a-(AA/e) /n" (AA/g)""" Where: a= total mebendazole concentration. (Molar)
AA=Sample absorbance in reagent excess minus the sample absorbance at stiochiometric mount.
€ = Molar absorptivity at the measured wavelength and n=number of ligand .

The stability constant (means of three values) was found to be 1.48x10’ I/mol indicating the

product is very stable.

The effect of foreign compounds or excipients in assay of mebendazole

The interfering effect of foreign species often accompanied with mebendazole in the
pharmaceutical preparations were studied by adding different amounts of foreign species to
200pug/ml of mebendazole in solution .The recommended procedure for the determination of
mebendazole was followed . The species are considered to interfere seriously if the cause aching

of more than 2% in the absorbance obtained for mebendazole alone [22]. The results of the
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recovery analysis are presented in (Table 3). Excipients at the concentration revealed do not

interfere with the assay (Table 3).In addition recoveries in most cases were around 100%.

Table 3: Determination of mebendazole in presence of excipients

Excipients Amount taken, (ug/ml) Average recovery, * %
Talc 1000 100.10
Mannitol 1000 100.16
Mg — stearate 1000 100.12
Starch 1000 99.90
Microcrystalline 1000 99.98
cellulose

* Average of three replicate determinations.

Application of the proposed method
The proposed method was successfully applied to the analysis of mebendazole in Vermosam
tablets, Vermosam suspension, and spiked camel urine samples. The result of analysis for

pharmaceutical formulations reveled that there is close agreement between the results obtained
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by the proposed method and the label claim (Table 4), and the results of spiked camel urine

samples. The recovery values obtained were close to100% (Table 5).

Table 4: Assay of mebendazole in pharmaceutical formulations.

Pharmaceutical formulation Amount of mebendazole* | Label claim %Recovery
supplied by SDI Proposed method

Vermosam tablets 100mg/tablet | 99.4 mg 100 mg 99.4
Vermosam suspension[each Sml | 100.1mg/5ml 100mg/5ml 100.1
contain 100mg

*Mean of ten determinations.

Table 5:Determination of mebendazole in spiked camel urine

samples mebendazole(ug/ml)* %Recovery
Taken Found

camel urine 40 £ Yoo
100 99.5 99.5
160 159 99.37

*Mean of ten determinations.

CONCLUSION

In the current study, a simple, rapid, precise and accurate spectrophotometric method was
developed and validated for the determination of mebendazole in pharmaceutical preparations
and spiked camel urine samples .The method free from such experimental variables as heating or
solvent extraction step. The method rely on the use of simple and cheap chemicals and
techniques and can be used for rapid routine determination and quality control of mebendazole in

pure form, pharmaceutical preparations (tablets , suspension) and spiked camel urine sample.

169



Bas.J.Vet.Res.Vol.17, No.2, 2018. ISI Impact Factor:3.461

ACKNOWLEDGMENTS
The authors wishes to express gratitude to [the state company of drug industries and medical
appliance (SDI) Samara— Iraq for providing gift samples of mebendazole standard materials and

pharmaceutical preparations (tablets and suspension).

Jaddl 1l by AV asal) A%) pdanione b g jlaiaal) il 5 jSiae Sayan 48y 5

e A da i daal Ges ) Bl
dadal)
4l pmnione (amy (s AR Alla b Jjlaime ) de pull A8 5 Adaliadly UGS Baas Aadpe A8 5l LA o
W U ) 3 5 5l (AU Y €)Y ae Jglaine deld e A8y Hhall aaiad cdaad) ol s A0 sl
YACY om oot Gl bl i (Saly e gl £38asall Johll aie paliaid ol Al sl il
Adabiadls A8yl a0 se, 1Y ¢ IXYUYY 8 A il A lall (5 Y sal) Gabiaia¥] Jalae o5 delal 2 5Sike
el Cag Bl Al jn oty | ndal) (MO Yy addll ZUaTY Lgd o Alag el 38all g Aol A5EEYI
deall Sl by A¥apall 4l jasiue by Al adlla (& Jslaime palll ey 43kl cida Jelall

REFERENCES
1- British pharmacopeia, Her Majesty, Stationary office, London,(2014), Volume2, p.193.
2- United States Pharmacopeia and National Formulary,(2018), USP 41, NF 36 .P 2534-
2536.
3- Martindale "The Extra Pharmacopeia -The Complete Drug Reference' edited by Sean.
C, Sweetman, Pharmaceutical press, London, UK,(2009), 36th ed. P.148-149

4- British National Formulary (BNF) Royal Pharmaceutical Society.(2016), 70, p.526

5-Levecke B, Montresor A, Albonico M, Ame SM, Behnke JM (2014), 'Assessment of
Anthelmintic Efficacy of Mebendazole in School Children in Six Countries Where
Soil-Transmitted Helminths Are Endemic. PLo SNegl Trop Dis, 8, 3204.

170



Bas.J.Vet.Res.Vol.17, No.2, 2018. ISI Impact Factor:3.461

6- Zeugin, T., Zysset, T. and Cotting, J. (1990),'Therapeutic monitoring of albendazole: A
high-performance liquid chromatography method for determination of its active
metabolite albendazole sulfoxide. Therapeutic Drug Monitoring, 12,187-190

7- Pinto, L.C., Soares, B.M., Pinheiro, J.J., Riggins, G.J., Assumpcao, P.P., Burbano,
R.M., Montenegro, R.C.(2015),'The anthelmintic drug mebendazole inhibits
growth, migration and invasion in gastric cancer cell model., Toxicol. in Vitro, 29,
2038-2044

8-Gunasekkaran .S and Uththra. D,(2008),'Vibrational Spectra and Qualitative Analysis of
Albendazole and Mebendazole, Asian Journal of Chemistry, 20(8), 6310-6324

9- Christine Jeyaseelan and A P Joshi,(2009),Study of Mebendazole by Differential Pulse
Polarography, International Journal of ChemTech Research, 1(3), 596-601.

10- Baeyens.W, Abdel Fattah.F, DeMoerloose .P(1985), 'Fluorimetric analysis of mebendazole
and flubendazole with hydrogen peroxide; J. Pharm. Biomed. Anal. 3, 397-404

11-Anna K, Wanda B, Marzena P, Barbara K and Aleksander M,(2011) ,' HPLC Method for
identification and quantification of benzimidazole derivatives in antiparasitic drugs,
Acta Poloniae Pharmaceutica n Drug Research,68(6), 823-829.

12-Turabi Z.M,.Khatatbeh O.A,Al-Abed D.N ,(2014); RP-HPLC Method Development and
Validation for the Simultaneous Determination of mebendazole and the two
preservatives methylparaben and propylparaben in Pharmaceutical Oral suspension
dosage form; pharm. sciences and drug research, 6, 70-74.

13- Swamy, N, Prashanth, K, Basavaiah, K.,(2014),'Spectrophotometric Assay of
Mebendazole in Dosage Forms Using Sodium Hypochlorite. Journal of Applied
Spectroscopy . 81 (3), 525-533.

14- Swamy. N, Basavaiah.K.(2013)," Selective and sensitive assay of mebendazole in pharma-
ceuticals using bromocresol green by spectrophotometry, Thai J. Pharm. Sci ,37,
171-185.

15- Ruyck Hendrik DE, Daeseleire Els, Ridder Herman DE, and Vanrenterghem
Roland,(2003),' Liquid chromatographic-electro spray tandem mass spectrometric
method for the determination of Mebendazole and its hydrolysed and reduced

metabolites in sheep muscle, Analytica chemical Acta, 483(1-2), 111-123.

171



Bas.J.Vet.Res.Vol.17, No.2, 2018. ISI Impact Factor:3.461

16- Lopes D, Fereira G, Ribeiro S, Lima S, Fernandez C, Goncalves S, Souza M,Sapateiro
Tand De Souza.(2016),'Differential pulse voltammetric determination of
albendazole and mebendazole in pharmaceutical formulations based on modified
sonogel carbon paste electrodes with Perovskite-type LaFeOs nanoparticles. Journal
of the Electrochemical Society [online], 163(8) , B428-B434.

17- Raja C, Sampath K, Jayakumar C, Nagendra G. N.(2013),' Quantitative analysis of
bendazole bulk sample using sodium salicylate hydrotropic agent, Int J Curr Pharm
Res, 5(2), 93-94

18- Madkour.(2015),'Spectrophotometric Methods for Determination of Mebendazole in
Presence of its Alkaline Induced Degradation Product in Pure Form and
Pharmaceutical Preparation, Ijppr.Human, 4 (3), 1-19.

19--Durgesh Parakh,(2015)," Development and validation of spectrometric method for
estimation of mebendazole in bulk and pharmaceutical formulation, World Journal of
Pharmaceutical Research, 4(7),2223-2235

20- Mario R. D, Celina M. M, Nelly L. J and Maria del C. S,(2017),'Mebendazole
spectrophotometric determination ,theoretical and experimental study of the
interaction with sodium hydroxide, Asian Journal of Science and Technology,7 (11),
3948-3953.

21- Nief.Rahman Ahmad and Widad Aesa.(2009),'Spectrophotometric determination of
Chlorocresol in some pharmaceutical preparations through nitrosation reaction,
J.Raf.Sci, 20(3), 66-73

22- Nief Rahman Ahmad.(2012),' Facial visible spectrophotometric determination of metformin
Hydrochloride in glucosam tablets and industrial waste water:Application to content

uniformity testing, Iraq J Pharm,12(1),75-85.

172



