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Table 2 Water Activity Values of Typical Pharmaceutical and OTC Drug Products

Understanding Water Activity for Reduced Microbial Testing Using
USP Method <1112>

Anthony J Fontana Jr. Ph.D., Senior Research Scientist, Decagon Devices, Inc.
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very imp
if ot criieal to the chemieal, physical, and

10 1.0 (pure wates). There are several

factors (osmotic, matrix, and caplary) that

control water activity in 2 system. It i 2
oft

pharmacenticals. Controlling the water
within a product, by chemically or

factors ina product
that reduces the energy of the water and thus
rechuces the vapor pressure above the sample.

o y binding igh some
‘method of drying has long been used in the
pharmacentical mdustry. Water activity is a
‘measure of the status of water ina
product and is reduced through chemical

or drying. 1t's not the amount of
water, but rather the water activity that plays

pharmacentical dosage formulations and

. Knowledge of the water activity
of pharmaceuticals is essential to obtaina
dosage formulation with optimal shelflife
properties.

Introduction
‘Water activity s defined as the ratio of the
‘vapor pressure of water in a material () to
the vapor pressure of pure water (o) at the
‘same temperature. Relative umidity of air
is defined as th vapor pressure

Water activaty is
2 measure of how tightly water is “bound”
‘and related to the work required to remove
water from the system. Due to varying

of osmotie and matrix interactions,
‘water activity describes the continmm of
energy states of the water in a system rather
thana static “bounduess”. Water that is
“bound” should not be thought of as fofally
immol

Microbial and chemical processes are
related to water’s “bound” energy status n 2.
fundamental way. Since moisture content

‘rowth Because water is present in varying
energy states, analytical methods that

of airto ifs saturation vapor pressure. When
wapor and e
obtained, the water activity of the sumple is
equal to the relstive humidity of air
surounding the sample ina sealed.
‘measurement chamber. Multiplication of

total moisture in samples
don’t always agree or elate to safety and

. Fe e, 2 product may contain
a relatively large percentage of moisture, but
ifthe water is chemically “bound” with the
addition of humectants or salurtes, such as
salts, sugars, or polyols, the water is

100
ty by
relative humadity (ERE] in percent.
. = pip. = ERH (%) /100

y ‘microbial
growih processes. The water activity
concept has served microbiologists and food.
technalogists for decades and is the most
commonly used criterion for food safety and

focagon.com s described by the above equation, water quality, however water activity has ot been
activity i a atio of vapor presswes and thus | widely adopted in the pharmaceutical
has no tmits. It ranges from 0.0ay (bone dry) induusty.
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