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Water Activity Measurement and Its Application in Pharmaceutical Industry

NIE Shaoyong
(Pharmaceutical Product Development (PPD) Inc., Middleton, WI 53562, USA)

ABSTRACT: In pharmaceutical industry, water content was usually used to control chemical, physical, and
microbiological properties of pharmaceutical product. Water content is usually measured by Karl Fischer (KF) titration.
However, there is no significant correlation between water content and the chemical, physical, and microbiological
properties of pharmaceutical product. Actually, water activity measurement provides a better correlation of water with
the changes in chemical, physical, and microbiological properties than KF technique. In pharmaceutical industry, water
activity was overlooked due to late regulatory obligation for pharmaceutical industry. The United States Pharmacopoeia
and the European Pharmacopoeia published official chapter and/or section of water activity in the year 2006 (29"
Edition) and 2011 (7" Edition), respectively. ICH Guidelines use word “dryness” in the sections about the control of
microbiological growth, and the stability testing is required to hold in different humidity levels. All of these requirements
relate with water activity. Therefore, application of water activity in pharmaceutical industry could improve the quality
of pharmaceutical product significantly. Water activity measurements are nondestructive, require little labor and time,
and the equipment required is generally inexpensive. Overall, water activity is very helpful for pharmaceutical research
and development, control of the manufacturing environment, selection of packaging material, and the storage of
pharmaceutical product and so on.

Key Words: water activity; microbiological growth; product quality; stability test; regulatory obligation
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