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SCHEDULE FOR THE ADOPTION PROCESS OF DOCUMENT QAS/18.755: 42 
 43 

ALBENDAZOLE 44 
(ALBENDAZOLUM) 45 

 46 

Description Date 

Revision of the monograph.  February 2018 

Discussion at the informal Consultation on Screening 
Technology, Sampling and Specification for Medicines. 2-4 May 2018 

Presentation to the Fifty-third WHO Expert Committee 
on Specifications for Pharmaceutical Preparations 
(ECSPP). 

October 2018 

Discussion at the informal Consultation on Screening 
Technologies, Laboratory Tools and Pharmacopoeial 
Specifications for Medicines. 

2-4 May 2019 

Draft revision sent out for public consultation. July-August 2019 

Presentation to the Fifty-fourth WHO ECSPP. October 2019 

Discussion at the informal Consultation on Screening 
Technologies, Laboratory Tools and Pharmacopoeial 
Specifications for Medicines. 

May 2020 

Discussion at the Consultation on Quality Control and 
Pharmacopoeial Specifications for Medicines. April 2023 

Draft revision sent out for public consultation July – August 2023 

Further follow-up action as required.  

  47 

[Note from the Secretariat.  It is proposed to revise the monograph on Albendazole as 48 

follows: 49 

• addition of the information that the substance shows polymorphism (with a 50 

subsequent change in the identity test by IR (test A); 51 

• addition of a test “Clarity and colour of solution”;  52 

• replacement of the TLC test for related substances with an HPLC method; 53 

• update the style of the monograph; and 54 
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• further minor changes in the tests and methods prescribed. 55 

 56 

The revision is based on information found in other pharmacopoeias, in particular, the 57 

European Pharmacopoeia and on laboratory investigations. 58 

Changes from the current monograph are indicated in the text by insert or delete.] 59 

  60 
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ALBENDAZOLE 61 

(ALBENDAZOLUM) 62 

Graphic formula 63 

 64 

 65 

Molecular formula. C12H15N3O2S 66 

Relative molecular mass. 265.3 67 

Chemical name. Methyl 5-(propylthio)-2-benzimidazolecarbamateMethyl N-[5-68 

(propylsulfanyl)-1H-benzimidazol-2-yl]carbamate. 69 

CAS Registry Number. 54965-21-8. 70 

Description. A white or slightly yellowish powder almost white powder. 71 

Solubility. Practically insoluble in water R; freely soluble in anhydrous formic acid 72 

glacial acetic acid R; very slightly soluble in acetone R and dichloromethane R, very 73 

slightly soluble practically insoluble in ethanol (~750 g/L) TS. 74 

Category. Anthelminthic. 75 

Storage. Albendazole should be kept in a well-closed container, protected from light. 76 

Additional information. Melting temperature, about 210°C, with 77 

decompositionAlbendazole shows polymorphism.  78 

Requirements 79 
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Albendazole contains not less than 99.098.0% and not more than 101.0% of 80 

C12H15N3O2S, calculated with reference to the dried substance. 81 

Identity tests 82 

•  Either test A alone or any two of tests B, C, and D may be applied. 83 

A.  Carry out the examination as described under 1.7 Spectrophotometry in the 84 

infrared region. The infrared absorption spectrum is concordant with the 85 

spectrum obtained from albendazole RS or with the reference spectrum of 86 

albendazole. 87 

If the spectra thus obtained are not concordant, repeat the test using the 88 

residues obtained by separately dissolving the test substance and albendazole 89 

RS in a small amount of dichloromethane R and evaporating to dryness. The 90 

infrared absorption spectrum is concordant with the spectrum obtained from 91 

albendazole RS. 92 

CB.  Ignite about 0.1 g; fumes are evolved, staining lead acetate paper R black. 93 

Carry out the test as described under 1.14.1 Thin-layer chromatography, using 94 

silica gel R6 as the coating substance and a mixture of 6 volumes of 95 

dichloromethane R and 1 volume of Acetic acid, glacial, R as the mobile phase.  96 

Apply separately to the plate 10 μl of each of the following 2 solutions in a 97 

mixture of 9 volumes of dichloromethane R and 1 volume of glacial acetic acid 98 

R containing (A) 1.0 mg of the test substance per mL and (B) 1.0 mg of 99 

albendazole RS per mL. After removing the plate from the chromatographic 100 

chamber, allow it to dry in a current of warm air and examine the 101 

chromatogram in ultraviolet light (254 nm). The principal spot in the 102 

chromatogram obtained with solution (A) corresponds in position, appearance 103 

and intensity with the spot due to albendazole in the chromatogram obtained 104 

with solution (B).  105 

http://apps.who.int/phint/en/d/Jb.7.1.7/#toc_1_7
http://apps.who.int/phint/en/d/Jb.7.1.7/#toc_1_7
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BC.  See the test described below under "Related substances". The principal spot 106 

obtained with solution (1)B corresponds in position, appearance and intensity 107 

with that obtained with solution (3)C. Carry out the test as described under 108 

1.14.1 Chromatography, High-performance liquid chromatography, using the 109 

conditions given under “Related substances”. Use solution (1) as described 110 

thereunder. For solution (2), transfer 25 mg of albendazole RS to a 50 mL 111 

volumetric flask. Add 5 mL of sulfuric acid/methanol (1%) TS and 112 

immediately dilute to volume with the mobile phase. Inject 5 µL of solutions 113 

(1) and (2). The retention time and the size of the principal peak in the 114 

chromatogram obtained with solution (1) correspond to the retention time and 115 

the size of the peak due to albendazole in the chromatogram obtained with 116 

solution (2). 117 

D. Add about 0.1 g of the test substance to 3 mL of sulfuric acid (~100 g/L) TS 118 

and warm to dissolve. Add about 1 mL of potassium iodobismuthate/acetic acid 119 

TS; a reddish brown precipitate is produced. 120 

Sulfated ash. Not more than 1.02.0 mg/g. 121 

Loss on drying. Dry at 105 °C for 4 hours; it loses not more than 5.0 mg/g. 122 

Clarity and colour of solution. Dissolve 0.10 g of the test substance in a mixture of 123 

10 volumes of anhydrous formic acid R and 90 volumes of dichloromethane R and 124 

dilute to 10 mL with the same mixture of solvents. This solution is clear and not more 125 

intensely coloured than reference solution BY6, when compared as described under 126 

1.11.2 Degree of coloration of liquids, Method II.  127 

Heavy metals. Use 1.0 g of the test substance for the preparation of the test solution 128 

as described under 2.2.3 Limit test for heavy metals, Procedure 3. Determine the heavy 129 

metals content according to Method B; not more than 10 μg/g. 130 

Related substances.Prepare the solutions immediately before use. 131 
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Carry out the test as described under 1.14.1 Chromatography, High-performance 132 

liquid chromatography, using a stainless steel column (25 cm × 4.6 mm) packed with 133 

end-capped particles of silica gel, the surface of which has been modified with 134 

chemically-bonded octadecylsilyl groups (5 µm).1 135 

As the mobile phase, use a solution prepared as follows: dissolve 1.67 g of ammonium 136 

dihydrogen phosphate R in 1000 mL of water R. Mix 300 mL of this solution with 137 

700 mL of methanol R.  138 

Operate with a flow rate of 0.7 mL per minute. As a detector, use an ultraviolet 139 

spectrophotometer set at a wavelength of 254 nm. 140 

Prepare the following solutions. For solution (1), transfer 25.0 mg of the test 141 

substance to a 50 mL volumetric flask. Add 5 mL of sulfuric acid/methanol (1%) TS 142 

and immediately dilute to volume with the mobile phase. For solution (2), dilute 1.0 143 

mL of solution (1) to 100.0 mL with the mobile phase. For solution (3), dilute 1.0 mL 144 

of solution (2) to 10.0 mL with the mobile phase. For solution (4), dissolve 5 mg of 145 

albendazole for system suitability RS (containing albendazole and the impurities B, C, 146 

E, F and H) in 1 mL of sulfuric acid/methanol (1%) TS and dilute to 10 mL with 147 

mobile phase. For solution (5), dilute 1 mL of sulfuric acid/methanol (1%) TS to 10 148 

mL with the mobile phase. Use 1 mL of this solution to dissolve the content of a vial 149 

of albendazole impurity mixture RS (containing the impurities A and D).  150 

Inject separately 20 µL each of solutions (1), (2), (3), (4) and (5). Record the 151 

chromatogram for about twice the retention time albendazole (retention time about 11 152 

minutes). 153 

Use the chromatogram obtained with solution (4) and the chromatogram supplied with 154 

albendazole for system suitability RS to identify the peaks due to the impurities B and 155 

C, E, F and H. Use the chromatogram obtained with solution (5) and the 156 

chromatogram supplied with albendazole impurity mixture RS to identify the peaks 157 

 
1 A Symmetry C18 column was found suitable. 
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due to the impurities A and D. The impurities are eluted at the following relative 158 

retention with reference to albendazole: impurity D about 0.35, impurities B and C 159 

about 0.40 (the impurities co-elute), impurity E about 0.45, impurity A about 0.48, 160 

impurity F about 0.57 and impurity H about 0.66.  161 

The test is not valid unless, in the chromatogram obtained with solution (4), the 162 

resolution between the peak due to impurities B and C (impurities B and C co-elute) 163 

and the peak due to impurity E is at least 1.5. Also, the test is not valid unless in the 164 

chromatogram obtained with solution (3), the peak due to albendazole is detected with 165 

a signal-to-noise ratio of at least 20.  166 

In the chromatogram obtained with solution (1): 167 

• the area of any peak corresponding to impurity A, when multiplied by a 168 

correction factor of 1.7, is not greater than 0.4 times the area of the peak due to 169 

albendazole in the chromatogram obtained with solution (2) (0.4%); 170 

• the sum of the areas of any peaks corresponding to impurities B and C 171 

(impurities B and C co-elute), when multiplied by a correction factor of 1.4, is 172 

not greater than 0.4 times the area of the peak due to albendazole in the 173 

chromatogram obtained with solution (2) (0.4%); 174 

• the area of any peak corresponding to impurity D, when multiplied by a 175 

correction factor of 1.9, is not greater than 0.2 times the area of the peak due to 176 

albendazole in the chromatogram obtained with solution (2) (0.2%); 177 

• the area of any peak corresponding to impurity E, when multiplied by a 178 

correction factor of 1.4, is not greater than 0.3 times the area of the peak due to 179 

albendazole in the chromatogram obtained with solution (2) (0.3%); 180 

• the area of any peak corresponding to impurity F is not greater than 0.5 times 181 

the area of the peak due to albendazole in the chromatogram obtained with 182 

solution (2) (0.5%); 183 
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• the area of any peak corresponding to impurity H, is not greater than 0.6 times 184 

the area of the peak due to albendazole in the chromatogram obtained with 185 

solution (2) (0.6%); 186 

• the area of any other impurity peak is not greater than 0.1 times the area of the 187 

peak due to albendazole in the chromatogram obtained with solution (2) 188 

(0.10%).  189 

• The sum of the areas of all impurity peaks, including the corrected areas of any 190 

peaks corresponding to impurities A, B/C, D and E, is not greater than 1.3 191 

times the area of the peak due to albendazole in the chromatogram obtained 192 

with solution (2) (1.3%). Disregard any peak with an area less than 0.5 times 193 

the area of the peak due to albendazole in the chromatogram obtained with 194 

solution (3) (0.05%).  195 

Carry out the test as described under 1.14.1 Thin-layer chromatography, using silica 196 

gel R2 as the coating substance and a mixture of 6 volumes of dichloromethane R, 1 197 

volume of ether R, and 1 volume of glacial acetic acid R as the mobile phase. Apply 198 

separately to the plate 10 μl of each of 5 solutions in a mixture of 9 volumes of 199 

dichloromethane R and 1 volume of anhydrous formic acid R containing (A) 10.0 mg 200 

of Albendazole per mL, (B) 1.0 mg of Albendazole per mL, (C) 1.0mg of albendazole 201 

RS per mL, (D) 0.05 mg of albendazole RS per mL, and (E) 0.025 mg of albendazole 202 

RS per mL. After removing the plate from the chromatographic chamber, allow it to 203 

dry in a current of warm air, and examine the chromatogram in ultraviolet light (254 204 

nm). 205 

Any spot obtained with solution A, other than the principal spot, is not more intense 206 

than the principal spot obtained with solution D (0.5%), and only one spot may be 207 

more intense than the principal spot obtained with solution E (0.25%). 208 

Assay. In order to avoid overheating in the reaction medium, mix thoroughly 209 

throughout the titration and stop the titration immediately after the end-point has been 210 

reached. 211 

http://apps.who.int/phint/en/d/Jb.7.1.14.1/#toc_1_14_1
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Dissolve 0.250 g in 3 mL of anhydrous formic acid R, add 40 mL of glacial acetic 212 

acid R1 .Then add 0.2 mL of 1-naphtholbenzein/acetic acid TSand titrate with 213 

perchloric acid (0.1 mol/L) VS, until a green colour is obtaineddetermining the end-214 

point potentiometrically as described under 2.6 Non-aqueous titration, Method A.  215 

Carry out a blank determination and make any necessary correction. 216 

Each mL of perchloric acid (0.1 mol/L) VS is equivalent to 26.53 mg of C12H15N3O2S. 217 

Impurities  218 

 219 

A. 5-(Propylsulfanyl)-1H-benzimidazol-2-amine (degradation product).  220 

 221 

B. Methyl N-[5-(propylsulfinyl)-1H-benzimidazol-2-yl]carbamate (degradation 222 

product). 223 

 224 

C. Methyl N-[5-(propylsulfonyl)-1H-benzimidazol-2-yl]carbamate (degradation 225 

product). 226 

http://apps.who.int/phint/en/d/Jb.7.2.6/#toc_2_6
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 227 

D. (2-Amino-1H-benzimidazol-5-yl)propyl-λ6-sulfanedione (degradation product). 228 

 229 

E. Methyl N-(1H-benzimidazol-2-yl)carbamate (degradation product , synthesis 230 

related impurity). 231 

 232 

F.  Methyl N-[5-(methylsulfanyl)-1H-benzimidazol-2-yl]carbamate (degradation 233 

product , synthesis related impurity). 234 

 235 

G.  Methyl N-(5-chloro-1H-benzimidazol-2-yl)carbamate. 236 

 237 

H.  Methyl N-[5-[(2-methyl-4-oxopentan-2-yl)sulfanyl]-1H-benzimidazol-2-238 

yl]carbamate (degradation product). 239 
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 240 

I.  Methyl N-(5-propoxy-1H-benzimidazol-2-yl)carbamate. 241 

 242 

J. Methyl N-(4,6-dichloro-1H-benzimidazol-2-yl)carbamate. 243 

 244 

K. Methyl N-[5-(butylsulfanyl)-1H-benzimidazol-2-yl]carbamate. 245 

 246 

L.  Methyl N-[5-[(propan-2-yl)sulfanyl]-1H-benzimidazol-2-yl]carbamate. 247 

Reagents to be added 248 

Sulfuric acid/methanol (1%) TS 249 

Procedure: cool separately 10 mL of sulfuric acid (~1760 g/L) TS and 990 mL of 250 

methanol R to about -5 °C. Very carefully, add the acid to the methanol keeping the 251 

solution as cool as possible and mix gently.  252 

Reference substances to be established 253 



 Working document QAS/18.755/Rev1 
page 13 

 
 
Albendazole for system suitability RS (containing albendazole and the impurities B, 254 

C, E, F and H) 255 

It is intended to refer to the corresponding reference substance established for the 256 

European Pharmacopoeia. 257 

Albendazole impurity mixture RS (containing the impurities A and D) 258 

It is intended to refer to the corresponding reference substance established for the 259 

European Pharmacopoeia. 260 

*** 261 
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