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Abstract: From the literature survey, it is confirmed that there are only a few analytical methods for 

the determination of albendazole. The principle behind this investigation is to produce a simple, exact 

and quick method of titrimetry for the quantification of albendazole. Albendazole having an oral broad-

spectrum biological activity present in pharmaceutical drugs is determined using a conventional and 

reliable iodometric method using chloramine-T as an oxidant. The method involves the oxidation of 

sulfur by chloramine-T in glacial acetic acid, followed by the iodometric determination of the unreacted 

chloramine-T. 
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1. Introduction 

Albendazole is related to mebendazole structurally [1]. It is an anthelminthic [2], 

chemically known as methyl-5-(propylthio)-2-benzimidazole carbamate. It is broadly 

categorized as antiparasitic pharmaceuticals [3]. The large scale of animal breeding is a result 

of the evolution of civilization [4]. Albendazole was probably recognized for treating the 

infections caused by a variety of worms [5]. Albendazole is targeted for a parasite named 

echinococcosis that causes abscess in the liver and lung [6]. Albendazole persists as a 

contaminant in the soil, thus possessing ecological importance [7]. A restricted barrier is posed 

for its usage due to its insolubility in water [8]. An antihelminthic in nature, albendazole is 

capable of causing a wide variety of diseases in the host. Albendazole first came upon in 1972 

at Smith Kline animal health laboratories [9]. It has proved its efficiency against the liver flukes 

for cattle, goats, sheep, pigs, dogs, and cats, including humans [10]. It affects the host by 

binding to the parasite’s tubulin and thus blocking the glucose absorption [11]. This action 

leads to disorders like thirst, vomiting, nausea, constipation, hair loss, dizziness, headache, and 

pruritus [12]. Albendazole is an alternative therapeutic agent for childhood giardiasis in taste 

[13]. Albendazole is used in feeds to control fasciolosis Magna infection in captive white-tailed 

deer [14]. The usual techniques that are resolute to the determination of albendazole and its 

metabolites are HPLC method [15], gas chromatography [16], capillary electrophoresis [17], 

UV spectrophotometry [18], thin layer chromatography [19], voltammetric method [20], and 

liquid chromatography [21].  
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Basavaiah and co-workers [22] applied the spectrophotometric and sensitive titrimetric 

method for the determination of ABZ in bulk drug and in tablets using sodium periodate and 

two dyes, namely, methyl orange and indigo–carmine, as reagent with a satisfactory result. The 

enantiomer of albendazole sulfoxide in human plasma and saliva was analyzed using capillary 

electrophoresis with column absorption and fluorescence detection [23].  Maria Esther C et al. 

reported the HPLC method for the determination of the two major albendazole metabolites in 

plasma, viz., albendazole sulfone and albendazole sulfoxide [24]. In the present work, a reliable 

and cost-effective procedure is being reported for the determination of albendazole in the 

pharmaceutical samples. 

Albendazole is a white to yellowish crystalline powder. ABZ is oxidized to a sulfoxide 

(ABZSO), which is, in part, further oxidized to a sulfone (ABZSO2); ABZSO is the main 

metabolite in vivo. The formation of ABZSO is directly associated with two different 

microsomal enzymatic system cytochrome P-450 and flavin-containing monooxygenase 

(FMO). The effect of albendazole treatment included a significant reduction (P < 0.005) in 

parasite egg count per gram and a decrease in serum albumin [25]. 

Earlier, Rai et al. successfully utilized CAT for the determination of the iodine value of 

oils and fats [26] and the determination of neutral amino acids [27]. In the last decade, CAT 

was used as an oxidant in the estimation of carbonyl compounds [28], percentage of the enol 

form in the “-keto carbonyl compounds [29] and ascorbic acid in bulk and tablets [30].  

Recently a laboratory work reported iodometric estimation of gabapentin in tablets using 

oxidant CAT [31]. Thus we extended the CAT as an analytical reagent for the determination 

of albendazole in tablets. The method reported here is that ABZ is known to undergo oxidation 

by CAT producing both sulphilimines and sulphoxides as diastereomeric products [32], and 

the overall reaction requires 1 mol of CAT per 1 mol of ABZ. 

2. Materials and Methods 

 Reagents used were all of the analytical reagent grades, and distilled water was used 

throughout the experiment. ABZ containing pharmaceutical drugs were purchased from local 

commercial sources and used in the range 100-500 mg, and 0.01 mol of CAT were prepared 

using distilled water. The following commercial drugs were analyzed with 0.01 mol CAT 

solution; Zentel, X-worm, Ivoral, Womiban, Bendex-400, and Zalben. 

2.1. Procedure. 

An accurately weighed (20-60 mg) ABZ containing commercial pharmaceutical drugs 

were dissolved in (10 ml) of glacial acetic acid in 250 ml Erlenmeyer flask, and 0.01 mol CAT 

(20 ml) of the solution was added. Then the reaction mixture was shaken well and kept aside 

at room temperature for about 30 min, after which 2N sulphuric acid (5 ml) and 10% aqueous 

potassium iodide (5 ml) solution were added. The liberated iodine was titrated against standard 

sodium thiosulphate (0.01M) solution using starch as an indicator. In a similar way, a blank 

solution was conducted without adding ABZ containing pharmaceutical drugs. From the 

difference in the volume of standard sodium thiosulphate solutions consumed, the amount of 

ABZ (‘W’) present in the pharmaceutical drugs was calculated using the following equation: 
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Where M is the molarity of sodium thiosulphate; V1 and V2 is the volume of sodium 

thiosulphate consumed for experimental and blank titration; m is the molecular weight of the 

ABZ and n is the number of moles consumed. 

3. Results and Discussion 

The method describes the oxidation of ABZ to sulfoxide (ABZSO) by CAT yielding 

N-(p-Tolylsulfonyl) sulfilimines. Sometimes it leads to the significant formation of the 

byproduct sulfoxides. In other cases, the reaction gives poor results, which is totally depended 

on the bulkiness of the substituents of sulfides. Both sulphilimines and sulphoxides being the 

major components, are evinced to be diastereomeric and is showed to have an opposite 

configuration with respect to sulfur. This mechanism is mediated through the 

chlorosulphonium sulphone amidated ion pair. The resulting sulphoxide is yielded through the 

chlorosulphonium ion through the reaction of the mentioned intermediate proceeding from 

sulphurate intermediate over a-a type ligand exchange. a-e type of displacement is involved in 

the formation of sulphilimines. The proposed reaction mechanism is as shown in scheme 1. 

Available methods involve a series of steps for the estimation of ABZ.  The proposed method 

is much simpler than the literature method. It is evident that 1 mol of ABZ consumes 1 mol of 

CAT for its oxidation. It is noteworthy to observe that in this method, the relative percentage 

errors with respect to the amount of ABZ were less than 2% and are given in Table 1. 

 

 

 Scheme 1. A schematic representation of the mechanism of albendazole oxidizing to albendazole sulfoxide in 

the presence of chloramine-T. 

Table 1. Amount of ABZ found in pharmaceutical drugs containing ABZ. 

Name 

of the 

drugs 

Trai

l 

No. 

Amount 

taken 

(mg) 

Amount found 

(mg) 

Relative 

error* 

(%) 

Name 

of the drugs 

Amount taken 

(mg) 

Amount found 

(mg) 

Relative 

error* (%) 

1 2 3 4 5 6 7 8 9 

ZENTAL 

1 

2 

3 

4 

5 

23.90 

28.88 

51.15 

33.48 

44.65 

22.90 

28.68 

50.90 

33.30 

44.46 

0.73 

0.69 

0.47 

0.53 

0.42 

WOMIBAN 

32.00 

50.10 

68.00 

36.50 

27.50 

31.80 

49.57 

67.50 

36.30 

27.27 

0.62 

0.60 

0.73 

0.54 

0.83 

X-WORM 

1 

2 

3 

4 

5 

32.20 

39.30 

27.50 

35.40 

40.45 

32.00 

39.08 

27.20 

35.22 

40.14 

0.49 

0.53 

0.83 

0.76 

0.76 

BENDEX-

400 

53.79 

40.45 

45.31 

26.70 

52.20 

53.50 

40.14 

45.13 

26.52 

51.78 

0.53 

0.76 

0.39 

0.67 

0.80 

IVORAL 

1 

2 

3 

4 

5 

26.00 

30.00 

45.00 

55.10 

46.70 

25.98 

29.82 

44.80 

54.86 

46.25 

0.84 

0.66 

0.44 

0.36 

0.96 

ZALBEN 

33.48 

26.00 

68.00 

39.80 

35.29 

33.30 

25.98 

67.50 

39.48 

35.05 

0.53 

0.83 

0.73 

0.80 

0.68 
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4. Conclusions 

 Results from the present work reveal titrimetric methods are widely used and the 

simplest method for chemical analysis. Even though it is a classical method, it still plays a key 

role in the field of chemistry. We conclude that the proposed method in the present work 

provides a new simple selective, rapid, economical, accurate, and more precise method for the 

Iodometric determination of ABZ in pharmaceutical drugs by using CAT as an oxidant. 
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