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LECTURE-10 

GENERAL TESTS 

6. WATER FOR PHARMACEUTICAL USE  

 Water is one of most widely and abundantly used substances in pharmaceutical manufacturing.  

 It is required for a variety of purposes ranging from manufacturing processes to the preparation of 

the final dosage forms. The quality of water therefore assumes considerable importance.  

 The control of the chemical and microbiological quality of water for pharmaceutical use is governed 

by many factors of which the most important is the variability of the basis source viz. municipal 

water or any other water.  

 The starting material for most forms of water is drinking water which should normally be subject to 

municipal or any other local regulations or is drawn from a private well or reservoir.  

 Water prepared from other starting material may have to be processed to meet drinking water 

standards.  

 Drinking water itself may be used in the manufacture of drug substances but not in the preparation of 

dosage forms, or in the preparation of reagents and test solutions.  

 There are many different grades of water for pharmaceutical purposes. Broadly, there are two types 

of water:  

 Bulk waters, typically produced on site and  

 Packaged waters which are produced, packaged, and sterilized to preserve microbial quality 

throughout their shelf life. 

 Various types of pharmaceutical waters 

1) Purified Water 

a) Uses: 

 As an excipient in the production of non parenteral preparations  

 Cleaning of equipment and non-parenteral product contact components 

 For all tests and assays of the Pharmacopoeia (unless otherwise specified) 

 For pharmaceutical use by processes such as distillation, ion exchange treatment (deionization or 

demineralization), or reverse osmosis.  
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b) Source or feed water: Drinking Water.  

c) Preparation and storage: 

 Distillation Method 

  Ion-exchange treatment  

 Reverse osmosis 

 The prepared water meets the specifications for chemical purity and it contains no added substances. 

 However, the different methods of producing it present different potential for contamination. 

 Purified Water produced by distillation is sterile, provided the production equipment is suitable and 

sterile.  

 Water obtained by ion-exchange treatment or by reverse osmosis may contain microorganisms and it 

will be necessary to monitor the bacterial quality of the water frequently. 

 Purified water systems must be validated to reliably and consistently produce and distribute water of 

acceptable chemical and microbiological quality.  

 Water systems that are operated under ambient conditions are susceptible to the formation of 

persistent biofilms of microorganisms that can be the source of undesirable levels of viable 

microorganisms or endotoxins in the water produced.  

 These systems need frequent sanitization and microbiological monitoring. 

2)  Water for Injections 

1) Uses: 

 As an excipient in the production of non parenteral  and other preparations where product endotoxin 

content must be controlled 

 Cleaning of certain equipment and parenteral product-contact components 

2) Preparation and storage : 

 Water for Injections is water that is pre-treated to render it suitable for subsequent treatment and then 

purified by distillation or by reverse osmosis 

 It meets all of the chemical requirements stated under Purified Water. 

 It is not intended to be sterile but should comply with the test for a limit of bacterial endotoxins, or 

as appropriate, with the test for pyrogens.  

 It must be produced, stored and distributed under conditions designed to prevent production of 

endotoxins or pyrogens. 
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 The equipment and procedures used by the system to purify, store and distribute Water for Injections 

must be designed to minimize or prevent microbial contamination and also remove incoming 

endotoxin from the starting water. 

 Water for Injections systems must be validated to reliably and consistently produce and distribute 

this quality of water. 

3) Pure Steam 

a) Uses: 

 Used in steam-sterilizing porous loads and equipment 

 In cleaning where condensate would directly contact the pharmacopoeial articles and containers for 

these articles process surfaces that would in turn contact these articles or materials that are used in 

testing such articles. 

b) Preparation and storage : 

 Pure Steam is prepared from suitably pretreated source water, similar to the pre-treatment used for 

Purified Water or Water for Injections, vaporised with a suitable mist elimination, and distribution 

under pressure.  

 Sources of contamination during the preparation are entrained water droplets, anti-corrosion steam 

additives, or particulate matter from the production and distribution system. 

4) Sterile Water for Injections 

a) Uses: 

 As a solvent for parenteral preparations such as powders for injection that are distributed dry 

because of limited stability of their solutions. 

b) Preparation and storage:  

 It is sterilized within 12 hours of collection and distributed in sterile containers 

 It should be packaged only in single dose containers of not larger than 1-litre size. 

5)  Water for Analytical Purposes 

5(i)   Distilled Water 

a) Uses: 

 For preparing reagents 
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 For laboratory operations such as rinsing an analyte, transferring a test material as a slurry, as a 

calibration standard or analytical blank 

 For cleaning of apparatus 

c) Preparation and storage:  

 It is produced by vaporizing water and condensing it in a purer state.  

 Unless specifically indicated, water meeting the requirements for Purified Water derived by other 

means of purification could be equally suitable where the use of distilled water is recommended. 

 

5(ii)   Freshly Distilled Water (or recently distilled water) 

a) Uses: 

 For preparing solutions for subcutaneous test animal injections 

 For preparing specific reagent solutions 

b) Preparation and storage 

 It is produced in a similar manner as Distilled Water but is to be used shortly after its generation.  

 This implies the need to avoid endotoxin contamination, or any other adventitious forms of 

contamination from the air or containers that could arise with prolonged storage.  

5(iii) Deionised Water 

a) Uses: 

 For preparing reagents and for the other aforementioned laboratory operations where distilled water 

is used. 

b) Preparation and storage 

 It is produced by an ion-exchange process in which contaminating ions are replaced with either H+ 

or OH' ions.  

 In this case too, Purified Water derived by other means of purification could be equally suitable 

where deionised water is specified. 

5(iv) High Purity Water 

a) Uses: 

 Used where the use of ammonia-free water is specified 
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b) Preparation and storage 

 Prepared by distilling previously deionised water, and then filtering it through a 0.45-µm membrane. 

 This water should have an online conductivity of not more than 0.15 µS/cm at 250. 

 

5(v) Carbon Dioxide-free Water 

a) Uses: 

 Used as a solvent in pH-related or pH-sensitive reagents or determinations.  

 Used in certain optical rotation tests and in the tests for appearance of solution.  

b) Preparation and storage 

 This is Purified Water that has been vigorously boiled for at least 5 minutes, then cooled and 

protected from absorption of atmospheric carbon dioxide. 

 In addition to boiling, deionization could be an effective process for removing carbon dioxide. 

6(vi) Water BET 

 This is usually Water for Injections which may have been sterilized.  

 It is free from a level of endotoxin that would yield any detectable reaction or interference with the 

lysate used in the test for Bacterial endotoxins. 

 

Guidelines for microbial control in water for pharmaceutical use 

 The major exogenous source of microbial contamination of bulk pharmaceutical water is source or 

feed water.  

 Feed water must at the least meet the quality attributes of Drinking Water for which the levels of 

coliforms are regulated.  

 A wide variety of other microorganisms may be present in the incoming water. 

 Additionally, unit operations of the water system, including the distribution network, can be another 

major source of endogenous microbial contamination.  

 For effective control of the microbial quality of water used in the production and quality control of 

pharmaceutical waters, a monitoring programme with validated alert and action levels, should be in 

place. 

 The criteria for controlling the microbial quality of Purified Water and Water for Injections vary 

according to the method of production, distribution and/or storage and use.  
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 The acceptable microbiological quality should be validated prior to production for which purpose 

suitable microbiological, chemical, and operating controls should be evolved. 

 Tests for microbial testing of water include but are not limited to pour plates, spread plates, 

membrane filtration, and most probable number (MPN) tests. 

 A total aerobic microbial count that may be used for source drinking water is 500 colony-forming 

units (CPU) per ml.  

 Since Purified Water is used in the manufacture of a variety of products, the limit for this article 

should be based on the intended use of the water, the nature of the product to be made and the effect 

of the manufacturing process on the microbial population.  

 As a general guideline, a limit of 100 CPU per ml for Purified Water and 10CPU per 100 m] for 

Water for Injections may be adopted. 

 If the aforementioned limits are approached or exceeded, corrective action is called for. The actions 

to be taken may include sanitization of the system by for example, flushing with hot water, steam, or 

suitable disinfecting agents.  

 This should be followed by extensive sampling and testing to ensure that the corrective action has 

resulted in conformance to desired standards.                            
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