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ABSTRACT

Titrimetric and spectrophotometric determi-—
nation methods arve desceribed for mebendazole and
flubendazole in dosage forms.

The first method depends upon addition of an
excess of standard N-bromosuccinimide (NBS) and
after the specified time, the restdual reagent
18 determined Z1odometrically. This procedure
permits semi-micro determination (3-30 mg) of
the drug. ' '

An aqlternative procedure i1nvolves measurement
of the colour produced after reaction with N-bromo-
succeinimide (Apgx 4665 nm). The stoichiometry of the
reaction was studied and found 1:1 for mebendazole-
NBS and 1:2 for flubendazole—-NBS. The methods were
applied successfully for the analysis of etther of
the two drugs in some Fformulations. Average reco-
veries ranging from 98.70+1.64 to 101.94+0.82 for
titpimetric and from 97.5+0.65 to 101.30+0.55 for
spectrophotometric methods were obtained . The meth-
ods were compared with U.S.P. XX method in case of
mebendazole and were found 1n good agreement.
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INTRODUCTION

Mebendazole (5-benzoyl-1H-benzimidazol-2yl)carbamic acid

methyl ggter and its monofluorinated derivative, flubendazole
{5¢4-23unrobenzoyl) -1H-benzimidazol-2yl)carbamic acid mothyl
estor, are frequently used as anthelmintioc dregs. Amomng the

mﬂthods used for the determination of these compownds afe non-

1,2
aquaaus titration , direct UV spectrophotometyry
5-7

EPLC#, £luworimetry and phosphorimetry .

3
colorimetry ,

In this investigation new siumple titrimetrtﬂ and colorime-

tr&g,megn?de are oresented for their aaﬁay dEpendins-on the rea-
eti6n of sither of the two drugs with Nebromosweeinimide (NBS)

after hydrolysis with sodium hydroxide solutiom,
| Sy

EXPER IMENTAL

Apparatus

1- ‘A Zeiss Spectrophotometer PM2, (Zeiss, Oberkochen, West Germany).

2- Unicam-SP 1750 UV-VIS Spectrophotometer-(Pye-Unicam Cambridge,England).

Meterials:

Mebendazole and flubendazole were generously donated by Janssen Pharma-

ceutica (Belgium). N-bromosuccinimide (BDH, England). All other chemicals

were analytical grade.

Mebendazole tablets (Vermox, Janssen), were purchased from the local

market and claimed to contain 100 mg of mebendazole. Flubendazole synthe-

tic mixture, prepared by mixing flubendazole with some of the commonly used

diluents such as acacia, lactose, starch, carboxymethylcellulose followed

by direct compression, Each tablet contains 100 mg of active ingredient.
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Reagents:

l- N-Bromosuccinimide solution: 0,01 M solution freshly prepared by dis-
solving 1.78 g of NBS in about 200 ml of warm water (about GOOC) and

diluting to 1 liter with water . The solution was standardized iodo-
metrically8 and used in the titrimetric method, A similarly aqueous

solution of NBS containing 0.2 mg/ml was used in the spectrophotome-

tric method.

2- Sodium Thiosulphate: 0,02'M agueous solution.

3- Potassium Iodide: 10% aqueous solution.

Standard or Sample Preparation:

l- Titrimetric method: a 0,01 M solution of either of the two drugs (295
mg/100 ml1 for mebendazole and 313.3 mg/100 ml for flubendazole) in 1 N

sodium hydroxide was heated for 30 minutes in a boiling water bath, co-

oled and readjusted to volume by water,

2- Spectrophotometric method: a similarly prepared solution of either the
two drugs containing about 0.1 mg/ml in 1 N NalfH,.

General Procedure:

l1- Titrimetric method: measure 1 to § ml of the sample solution and mix
with known excess (e.g.10 ml) of 0,01 M NBS solution., The reaction
was instantaneous in case of mebendazole and required 15 minutes for
flubendazole. Add 10 ml of potassium iodide solution (10%) and 10 ml
sulphuric acid solution (10%) and determine the residual NBS by titra-

tion against standard sodium thiosulphate solution (0.02 M) using sta-

rch for end point detection.
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Calculate the amount of the drug from the following equation:

(Vl - V,) MR
Amount of drug (mg) = “——cecccerccmce-

N

Where Vl = Volume of thiosulphate solution consumed in the blank titra-
tion (ml), V2 = Volume of thiosulphate solution consumed in the experiment,
M = relative molecular mass of the drug, R= Molarity of the NBS solution and

N = number of moles of NBS per mole of the sample.

2- Spectrophotometric method: measure accurately 1 ml of standard or sample
solution into a 10-ml volumetric flask, Add 1 ml or 0.5 + 0.1 ml of NBS
solution (0.2 mg/ml) in case of mebendazole or flubendazole, respectively.
Allow to stand for 5 minutes and complete to volume with ethanol., Meassure
the absorbances for the two drugs at 465 nm against a blank prepared simi-
larly using 1 ml of 1 N sodium hydroxide instead of the sample. Calculate
the quantity, in mg/ml of the drug by the formula: 10 C (Au/As), in which
C is the concentration, in mg per ml, of standard solution, and AuUi'As are

absorbances of solutions from sample and standard preparations, respecti-

vely.

3- Analysis of Tablets: weigh and finely powder not less than 20 tablets.
Transfer an accurately weighed portion of the powder equivalent to about
20 mg of active ingredient to a 50 ml volumetric flask and dissolve in
about 30 ml 1 N sodium hydroxide solution, Heat in a boiling water-~bath
for 30 minutes, cool and complete to volume with 1 N sodium hydroxide.
Filter, reject the first portion of the filtrate. Analyze an aliquot of

this solution according to the above mentioned methods 1 and 2.
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RESULTS AND DISCTISSION

NBS was ohserved to give no reaction with intact mebenda-
zole or flubendazole in acid or neutral medium as indicated from
the colour of the solution and the volume of consumed standard
NBS, Therefore pre-hydrolysis of either of the two drugs was
achieved using 1 N NaOH in order to obtain the corresponding am-

5
ino derivatives :

H O

N__NH—C— OCH,
ﬂ “N/ 1M NaOH

< > R e
C
H
| |
Y o S

The direct titration of both hydrolyzed compounds with sta-
ndard NBS solution was tried in neutral, acid and alkaline media
and was found to be unsuccessful in all cases. This may be at-
tributed to the unsuitability of the indicator (methyl red) being
more easily attacked by NBS than either of the two drugs. Moreo-
ver, the products of the reaction had orange-red colour, which
interfered with the indicator colours., Therefore, indirect titra-
tion was tried. An excess standard NBS solution was added to the
alkaline solution of the hydrolyzed drugs. The unreacted NBS was
determined iodometrically, after acidification with 10% sulphuric
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acid, by titration of the liberated iodine with standard sodium
thiosulphate solution using starch as indicator. Substitutes of
sulphuric acid such as hyvdrochloric acid and acetic acid 10% sol-

ution resulted in less reproducible results.

The reaction of NBS with mebendazole was found to take place
instantaneously, while with flubendazole ten minutes are required
for completion (Table 1). This was checked by thin-layer chroma-
tography on silica gel-G plates, where the spots corresponding to
the starting materials disappeared completelygmdrmwimospots appe-
ared, The solvent system used was ethyl acetate-methanol ~ammonia

solution, (78:20:2),

Regarding, the spectrophotometric measurements, a characteri-
stic reddish colour, with absorption maximum at 465 nm for both
drugs was developed when the hydrolyzed drugs in sodium hydroxide
were reacted with NBS, Figure 1 shows the spectra of the reaction
products in alkaline ethanolic medium, Optimum concentration of
NBS for maximum colour intensity was 1 mlhof 0.2 mg/ml solution
in case of mebendazole and 0.5 ml of the same solution for flube-
ndazole, The maximum colour intensity was obtained within O minu-
tes for both drugs at room temperature and the colour was stable

for further 20 minutes,

In addition, the reaction of the two compounds with NBS takes
place at room temperature and no significant increase 1in intensity

of absorption occurs upon heating,.

The solvent used for dilution of the reaction mixture does
not affect the wavelength of maximum absorption, but affects the
colour intensity for the same concentration of the drug. The ap-
parent absorptivities of mebendazole-NBS chromogen in ethanol,

methanol, isopropanol, DMF, DMS and dioxane were found to be 3.34x
3 3 3 3 3

3
107, 2.25 x 10 , 2,07 x 10 , 2,83 x 10 , 2,04 x 10 and 2.56 x 10 ,
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respectively, Consequently, ethanol was considered to be the
solvent of choice for dilution.

Beers law was obeved for mebendazolé and flubendazole at?\maX
465 nm, Data listed in Table II show a typical linear regression
correlation for the two drugs. Very small intercepts values were
obtained for both drugs. The stoichiometry of the reaction was
studied utilizing the titration method and was found to be 1:1
for flubendazole-NBS (Table III). In addition, the continuous va-
riation method9 performed on the investigated drugs and NBS (Fig 2)
showed parallel results with the titration method. Table (IV)
shows the results of application of the proposed two methods for
the analysis of both compounds in some of their dosage forms. In
contrast to other methods that require preliminary extraction pro-
cedures4, the present methods allow direct and rapid estimation
of both anthelmintics. No interference was observed from any of
the commonly used adjuvants in formulatiomns such as acacia,starch

lactose,tragacanth, talc. In addition, the methods were compared

with U.S.P. XX in case of mebdendazole and' were found in good ag-

reement.
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- Table I : Effect of time on mebendazole and_flubendazole N-bromosuccinimide
reaction,
4
Time Volume of NBS (0.01 M) Consumed
(minutes) Mebendazole Flubendazole
Direct 0.95 1.45
5 1.05 1,7
10 1.00 1.95
15 1.05 1l.95
20 1,00 1.9
30 0.95 2,00
K

Each Figure is an average of three determinations,

Table II : Summary of statistical data at xmax 465 nm.
Drug linearity range Slope Intercept Correlation
Lg/ml Coefficent
Mebendazole 0.2-5 - 0,416 0,005 0.9963

Flubendazole 0.8-5 0.059 0,029 0.9953
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Table III : TheiStoichiomedaw* of the reaction of N-bromosuccinimide with

mebendazole and flubendazole

Volume of 0.01M Volume Consumed of O,01M NBS with
mebendazole or Mebendazole* Flubendazole®
flubendazole

1 0.95 2,12

2 2.00 4,05

3 3.10 5.90

4 4,00 8.05

5 o5.05 9,95

10 10,10 20,00

Each Figure is an average of three determinations.

Table IV : Determination of mebendazole and flubendazole in some pharmaceu-

tical preparations.

L X X R __ N _§ 2 B B 3 &N _§ N 1 &8 B _§ 3 N _J}R 2 B _N ' 3 _§ L __§N § E ¢ _HN 3} § N ¥ _J} § ¥ N N ¥ ¥ """ _F "W N § N W F T S T —--m__,_-—_.-—-“_— I —

Averase? recovery + S.D, (%) *

“Compound Preparation Titrimetric Spectrophotometric U.S.P.
method method XX

Mebendazole Vermox 98.70 + 1.64 97.50 + 0.65 97.00 + 2,19

Tablets t =1.79 * % t = 1,33

F = 0,56 F = 0,088

Flubendazole Flubendazole 101.94 + 0,82 101.30 + 0,55

Prepared

Tablets

* Each Figure is an average of Three determinations,

** Theoretical values at 95% confidence levels; t=4.3, ¥=19,00
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Fig(1): Spectra of interaction products produced from mebendazole -
LNBS (I) and flubendazole—-NBS (Il) .




102

Titrimetriec and Spectrophotometric Determination of Mebenda-
zole and Flubendazole Using N-Bromosuccinimide.

.2
1.1
I.O

0.8]

0.7
0.6]

0.5

Absorbance

0.2 ,

02 04 06 08 10
( Drug) /(drug) + (NBS)
Fig(2):Continuous variation plots obtained from
solutions of mebendazole (e) or flubendazole

(o) and NBS (2 X 10 M)
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