
Working document QAS/25.986 

                                                                                                                               July 2025 

 
 

DRAFT REVISION OF CHAPTER 2.11:  1 

MICRO DETERMINATION OF 2 

WATER BY THE KARL FISCHER METHOD 3 

Draft proposal for revision in The International Pharmacopoeia 4 

(28 July 2025) 5 

DRAFT FOR COMMENTS 6 

 7 
© World Health Organization 2025 8 
 9 
All rights reserved.   10 
 11 
This is a draft. The content of this document is not final, and the text may be subject to revisions before publication. The 12 
document may not be reviewed, abstracted, quoted, reproduced, transmitted, distributed, translated or adapted, in part or in 13 
whole, in any form or by any means without the permission of the World Health Organization.  14 
 15 
Please send any request for permission to: Norms and Standards for Pharmaceuticals, Technical Standards and Specifications, 16 
Department of Health Products Policy and Standards, World Health Organization, CH-1211 Geneva 27, Switzerland, email: 17 
nsp@who.int. 18 
 19 
The designations employed and the presentation of the material in this draft do not imply the expression of any opinion 20 
whatsoever on the part of the World Health Organization concerning the legal status of any country, territory, city or area or 21 
of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted lines on maps represent approximate 22 
border lines for which there may not yet be full agreement. 23 
 24 
The mention of specific companies or of certain manufacturers’ products does not imply that they are endorsed or 25 
recommended by the World Health Organization in preference to others of a similar nature that are not mentioned.  Errors and 26 
omissions excepted, the names of proprietary products are distinguished by initial capital letters. 27 
 28 
All reasonable precautions have been taken by the World Health Organization to verify the information contained in this draft.   29 
 30 
However, the printed material is being distributed without warranty of any kind, either expressed or implied.  The responsibility 31 
for the interpretation and use of the material lies with the reader.  In no event shall the World Health Organization be liable for 32 
damages arising from its use. 33 
 34 
This draft does not necessarily represent the decisions or the stated policy of the World Health Organization.  35 

Please submit your comments through the online platform, PleaseReview™  

https://who.pleasereview.net/Main/Default.aspx?action=loaddocument&reviewid=358 

If not registered or included in our mailing list, kindly submit your request with your full name, email address and 

organization/affiliation to nsp@who.int.  
 

For any technical questions, you may contact Dr Herbert Schmidt, Technical Officer, Norms and Standards for 

Pharmaceuticals, Technical Standards and Specifications (schmidth@who.int), with a copy to Ms Sinéad Jones 

(jonessi@who.int, nsp@who.int).  

 

Comments should be submitted through the online platform on or by 22 September 2025. Please note that only 

comments received by this deadline will be considered for the preparation of this document. Our working documents are 

sent out electronically and uploaded into PleaseReview™. The working documents are also placed on the WHO 

Medicines website (https://www.who.int/teams/health-product-and-policy-standards/standards-and-

specifications/pharmaceuticals/working-documents-public-consultation) under the “Working documents in public 

consultation”.  

mailto:nsp@who.int
https://who.pleasereview.net/Main/Default.aspx?action=loaddocument&reviewid=358
mailto:nsp@who.int
mailto:schmidth@who.int
mailto:kibretb@who.int
mailto:nsp@who.int
https://www.who.int/teams/health-product-and-policy-standards/standards-and-specifications/pharmaceuticals/working-documents-public-consultation
https://www.who.int/teams/health-product-and-policy-standards/standards-and-specifications/pharmaceuticals/working-documents-public-consultation


Working document QAS/25.986 

page 2 

 

 

 

SCHEDULE FOR THE ADOPTION PROCESS OF DOCUMENT QAS/25.986 36 

DRAFT REVISION OF CHAPTER 2.11:  37 

MICRO DETERMINATION OF WATER OF THE KARL FISCHER 38 

METHOD 39 

 40 

 41 

[Note by the Secretariat. It is proposed to revise to chapter 2.11 Micro determination 42 

of water by the Karl Fischer method to add guidance on how to proceed when the 43 

monograph prescribes the use of the evaporation technique but no oven temperature is 44 

given. 45 

Changes to the current text are indicated by insert or delete.]  46 

 47 

 48 

49 

Description  Date 

Drafting of the revision by the Secretariat.   Jun 2025  

Draft revision sent out for public consultation.  Aug – Sept 2025  

Presentation to the 59th meeting of the WHO Expert 

Committee on Specifications for Pharmaceutical 

Preparations.  

Oct 2025  

Further follow-up action as required.    
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2.11 Micro determination of water by the Karl Fischer method  50 

This text is based on the corresponding text in the European Pharmacopoeia with 51 

amendments, editorial modifications and changes as agreed upon by the Expert 52 

Committee on Specifications on Pharmaceutical Preparations.  53 

Principle. The coulometric titration of water is based upon the quantitative reaction of 54 

water with sulfur dioxide and iodine in an anhydrous medium in the presence of a 55 

base with sufficient buffering capacity. In contrast to the volumetric method described 56 

in general chapter 2.8 Semi-micro determination of water by the Karl Fischer method, 57 

iodine is produced electrochemically in the reaction cell by oxidation of iodide. The 58 

iodine produced at the anode reacts immediately with the water and the sulfur dioxide 59 

contained in the reaction cell. The quantity of water in the substance is directly 60 

proportional to the quantity of electricity (in coulombs), corresponding to electric 61 

current (in amperes) multiplied by time (in seconds), used for iodine generation up 62 

until the titration end-point. When all of the water in the reaction cell has been 63 

consumed, the end-point is reached and, thus, an excess of iodine appears. 1 mole of 64 

iodine corresponds to 1 mole of water, an amount of electricity of 10.71 C 65 

corresponds to 1 mg of water.  66 

Moisture is eliminated from the reaction cell by pre-titration (i.e. the electrolyte 67 

reagent is titrated to dryness before starting the sample analysis). Individual 68 

determinations can be carried out successively in the same reagent solution, under the 69 

following conditions:  70 

• each component of the test mixture is compatible with the other components; 71 

no other reactions take place; and  72 

• the volume and the water capacity of the electrolyte reagent are sufficient.  73 
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Coulometric titration is intended for the quantitative determination of small quantities 74 

of water (from 10 µg), however, a working range of 100 µg to 10 mg of water is 75 

recommended for reproducibility reasons.  76 

Accuracy and precision of the method are predominantly governed by the sample 77 

preparation and the extent to which atmospheric moisture is excluded from the 78 

system. Control of the system must be monitored by measuring the amount of baseline 79 

drift.  80 

Apparatus. The apparatus consists of a reaction cell, electrodes and a magnetic 81 

stirrer. The reaction cell consists of a large anode compartment and a smaller cathode 82 

compartment. Depending on the design of the electrode, both compartments can be 83 

separated by a diaphragm. Each compartment contains a platinum electrode. Liquid or 84 

solubilised samples are introduced through a septum using a syringe. Alternatively, an 85 

evaporation technique may be used in which the sample is heated in an oven and the 86 

water is evaporated and carried into the cell by means of a stream of dry inert gas. The 87 

introduction of solid samples into the cell should, in general, be avoided. However, if 88 

it has to be done, it is effected through a sealable port; appropriate precautions must be 89 

taken to avoid the introduction of moisture from air, such as working in a glove box in 90 

an atmosphere of dry inert gas. The analytical procedure is controlled by a suitable 91 

electronic device which also displays the results.  92 

Instrument qualification should be carried out according to established quality system 93 

procedures, for example, using a suitable certified reference substance or a 94 

pharmacopoeial reference substance. A suitable sodium aminosalicylate dihydrate for 95 

equipment qualification reference substance may be used when proceeding by direct 96 

or liquid sample introduction, whereas a suitable amoxicillin trihydrate for 97 

performance verification reference substance may be used with the evaporation 98 

technique.  99 
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Method. Fill the compartments of the reaction cell with a suitable commercially 100 

available anhydrous reagent, or a combination of anhydrous reagents for the 101 

coulometric titration of water containing suitable organic bases, sulfur dioxide and 102 

iodide dissolved in a suitable solvent according to the manufacturer’s instructions and 103 

perform the coulometric pre-titration to a stable endpoint.  104 

Introduce the prescribed quantity of the substance to be examined into the reaction 105 

cell and titrate again to a stable endpoint, stirring for at least 30 seconds, unless 106 

otherwise indicated in the monograph. If an oven is used, the prescribed quantity of 107 

sample is introduced into the oven and heated at the temperature given in the 108 

monograph. If no temperature is given, a temperature gradient is run to determine a 109 

suitable temperature (temperature range 50 to 150 °C with a heating range of 2 110 

°C/min). The water released and the drift (µg of water/min) are recorded as a function 111 

of time). First surface water is released and subsequently water for crystallization. A 112 

temperature is chosen that is high enough for the water to be extracted completely 113 

without any decomposition of the sample. 114 

After evaporation of the water from the sample into the reaction cell, the titration is 115 

started. Alternatively, the evaporated moisture is immediately titrated while heating 116 

the sample in the oven to avoid loss of evaporated water already collected in the 117 

reagent solution during prolonged heating. Read the value from the instrument’s 118 

output and calculate, if necessary, the percentage or quantity of water that is present in 119 

the substance. When appropriate to the type of sample and the sample preparation, 120 

perform a blank titration.  121 

Verification of accuracy. At appropriate intervals, such as at least at the beginning 122 

and the end of a series of sample titrations, introduce a defined quantity of water, in 123 

the same order of magnitude as the quantity of water in the sample, using a suitable 124 

certified reference substance and perform the coulometric titration. The recovery is 125 

within the range of 97.0% to 103.0% for the addition of 1000 µg of water and within 126 

the range of 90.0% to 110.0% for the addition of 100 µg of water. For apparatuses 127 
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combined with ovens, the recovery is within the range of 95.0% to 105.0% t cert for 128 

the addition of 1000 µg of water.  129 

 130 

*** 131 


