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Temperature and Time Relationship in Sterilization.

Autoclaving is the most effective and most efficient means of sterilization. All
autoclaves must go through the GMP process of autoclave validation / Qualification
during which, the various programs are verified as comforming to the requirements
detailed in the User Requirement Specification (URS). They operate on a
time/temperature relationship. These two variables are extremely important.

Higher temperatures ensure more rapid killing. Some
standard temperature/pressures employed are 115°C/10
p.5.i., 121C/15 p.s.i., and 132°C/27 p.s.i. Longer times are
needed for larger loads, large volumes of liquid, and more
dense materials. Autoclaving is ideal for sterilizing
biohazardous waste, surgical dressings, glassware, many
types of microbiologic media, liquids, and many other
things. When proper conditions and time are employed, no
living organisms will survive a trip through an autoclave.

‘The thermal resistance of specific microorganisms is characterized by “D”-values and
“z7values. A D-value is the time in minutes, at a specific temperature, to reduce
the surviving microbial population by 1 - log. A Z-value is the temperature change
required to result in a 1-log reduction in D-value. Other time measurement variables
pertaining to thermal resistance are F-values and Fo-values. An Fo-value is the
number of minutes to kill a specified number of microorganisms with a specified
Z-value at a specific temperature. An Fo- value is the number of minutes to kill a
specified number of microorganisms with a Z-value of 10° C (50° F) at a temperature
of 121.1° (250°F).

Itis not unusual to find people thinking 121° C is the temperature for sterilization.
In the early days of steam sterilization a standard temperature was used in order
that studies could be accurately compared, the temperature chosen was a nice
round figure of 250deg F (121.1° C). The Fo-value can be determined as per the
following
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Moist heat sterilization (or autoclaving) is conducted by supplying dry, saturated
‘Staff Appraisal steam under pressure to an autoclave. The energy (heat) from the condensation of
steam on the items in the sterilizer will kill the present microorganisms by
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e effectiveness of a moist heat sterilization process
increases considerably when air is removed before
adding steam to the chamber. Obtaining a vacuum can
be difficult, resulting in limited capability of the
steam to penetrate into cavities of instruments etc.
The use of biological indicators during autoclave
validation / Qualification is therefore recommended
for monitoring allowing the conditions at different
points in the sterilized goods to be assessed.
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Technical Info:

Biological indicators include preparations of selected
microorganisms (bacterial spores) with high resistance
(Y Torem e towards specific sterilization methods. The bacterial spores are deposited on a
carrier, e.g. filter paper, which is wrapped in a suitable primary package, making
CSVEU Amex the system ready for use and with defined resistance characteristics. The
e inactivation of the biological indicator indicates an effective sterilization process.
‘Whether inactivation has been obtained is determined by cultivation after exposure.
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Steam Quality In Autoclave Validation / Qualification.
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Choay Dryness Value test.

frr—— To ensure and to test that an acceptable amount of moisture is present in the steam
supply. For little amount of moisture there is a chance of superheating may occur.

Even too little moisture may prevent sterilizing conditions in the chamber. Steam

Pt Ot with a dryness fraction of 0.99 consists of 99% steam and 1% water. Similarly, steam
with a dryness fraction of 0.95 consists of 95% steam and 5% water. The dryness

Protocol Stndards value of the steam should be equal to or greater than 0.9 for porous loads or 0.95

where metal loads are processed.
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