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Sir William Thomson (1871)

“Hydrostatic communication between liquid surfaces.”

From: "On the equilibrium
of vapour at a curved
surface of liquid,*

ad].
and o that of the vapour,
the free surface per unit of
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Sir William Thomson (1871)

We can, hn ot tht th uu!m which [ have given
gbove are applicable o express thelaw of equilibrium between the

moisture retained by vegetable substances, such a cotton cloth o
oatmeal, orwheat-fobr biscuits at temperatures far above the dew

ot of the surounding atmosphere, But although the enerp
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Sir William ThopaseR=1.871)

But although the energy

of the ttraction of some of these substances for vapour of water
18 80

great that it might almost claim recognition from chemists as

due to o “chemical affinty,” and resulting in a “chemieal
conbination,” I believe that the absorption of vapour into
fibrous and cellular organic structures is & property of matter
continuous with the absorption of vapour into a capillary tube
demonstrated above,
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1957 - W._J=Scett

“Water relations of food spoilage microorganisms™

- It 1S not the absolute amount of water

present in food that resulted in microbial growth,
but it 1s the amount of water that iIs available

to the microorganism

*‘free-water’ as opposed to ‘bound-water’

free-water Is measured as Water Activity
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Water Activity / Equilibrium
RelatiesHemidity (ERH)

pd

‘@

Pure Water

Aw=1.0
or
ERH 100%
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| Botrytiscinerea | |
| Mostspoilagebacteria | |
| Mostspoilageyeasts | |
Penicillium patulum _

| Mostspoilagemolds | |
| Aspergillusconious | |
| Aspergillusechinulatus | |
| Zgosaccharomycesrowxii | |
- oel

Xeromyces bisporus

From: Jay, J.M. 1992. Modern Food Microbiology Chapman & Hall,
International Thomson Publishing. New York
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Water ActiVIiD)=ko=bDate

1957 - First described for microbial growth
In food

Built into US CFRs for microbial safety in
food

USP <1112>: Application of Water Activity
Determination to Nonsterile
Pharmaceutical Products
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Water ActiVIiD)=ko=bDate

EP 2.9.39 “WATER - SOLID
INTERACTIONS: DETERMINATION OF
SORPTION-DESORPTION ISOTHERMS
AND OF WATER ACTIVITY”

Published April 2011
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Water Activit\LEeuipment

Rotronic
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Water Activity Measukement

« Material Is placed in a

sealed chamber E—
 Material i1s allowed
to reach equilibrium

e Record %RH
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Water Vapour Measured as
Relative Humidity
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Relative Humidity

Why “Relative™?

« Maximum amount of water vapour In air
= Saturation
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Relative Humidity

Temperature dependent

Saturation Vapor Pressure of Water

.
2
z
z
=

>

Tempearture °C
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Relative Humidity

Measurement ofsthe™relative” amount of actual
water vapour In air to the saturation amount at
a particular temperature

Vapour Pressure H,O
X 100 = %RH

Saturation Vapour Pressure H,O
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Relative Humidity

25°C/60%RH
30°C/60%RH

30°C/65%RH
40°C/75%RH
30°C/75%RH
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Moisture - Material Interactions

Nearly every material interacts with moisture.

Interaction depends on:

%RH of the surrounding air

The equilibrium point of the air moisture
Interaction
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Moisture - Material Interactions

Maisture Equilibrium Point
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Moisture Interactions

Moisture Uptake Profile
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%RH

Moisture Interactions

Moisture Release Profile
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Water Activity Limitations

Tablets ERH = 40%
Ambient %RH = 60%

@

Start Point

—

—
\. ./

Finish Point
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Water Activity Limitations

Tablets ERH = 40%
Ambient %RH = 30%

@

Start Point

—

—
\. ./

Finish Point
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Water Activit\lkmitations

Natural fluctuations in ambient %Rl
Dependency on moisture content
eads to inconsistent results

Failed attempts at In-Process Control for
moisture using Aw
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Overcoming Aw Limitations

Relequa WVEP Measurement

« Material is placed in a
chamber at elevated %RH
« Material is allowed
to reach equilibrium
e Record %0RH
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Moisture Interactions

Moisture Uptake Profile
80

75

70

Decreasing %RH

%RH
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Pharmaceutical
Applications
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Pharmaceutical Applications

Moisture Profiles of Pharmacy Tablets
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Pharmaceutical Applications
Practical Example

U Lipitor 10mg Tablets de-blistered and repacked

U 3 different types of PVVC blister thermoform with
same 25um aluminium lidding

U Stored at: 25°C/60%RH, 40°C/75%RH
U Moisture Profiling Analysis
Alnitial, 1, 2, 3 and 7 days
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Pharmaceutical Applications
Practical Example

1 day storage 7 days storage

Lipitor in Blisters 24hrs 40°C/75%RH Lipitor in Blisters 7 days 40°C/75%RH
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Moisture Profiling and Packaging

%RH
Water Vapour
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Thank You

Relequa®
www.relequa.co
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