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INTRODUCTION

The purpose of a sterilization process is to inactivate microorganisms; therefore,
we need to verify that the sterilization process is effective in inactivating
microorganisms. Even though sterilization processes are defined and monitored
using physical parameters, the delivered lethality of the process is assessed by
using a microbial challenge. Microorganisms are capable of sensing all the
conditions that affect lethality and therefore the results that we obtain during a
microbial challenge are an integration of all of these conditions, some of which we
cannot measure or might be unaware of.

A biological indicator challenge system (BI), as defined in the Parenteral
Drug Association Technical Report No. 1, is a “test system containing viable
organisms of a pure, specified strain providing a defined resistance to a specified
sterilization process”. It is important to note that BIs are defined as a system
consisting not only of the sensing element, the microorganisms, but also of the
carrier material onto or into which the spores are placed and the packaging used.
Although there is some discussion as to whether we calibrate or characterize the
resistance of a BI, it is important to use BIs for which the resistance to the
particular sterilization process is known. Typically the organisms used in BIs
possess a resistance to the inactivation process which is higher and in many
instances highly exceeds the resistance of common bioburden organisms.

It is important to realize that we are dealing with biological entities to
demonstrate the microbial killing power of an inactivation treatment. The response
of the microorganisms to the inactivation treatment will be influenced by a variety
of known and unknown factors and conditions to which the microorganisms are

xvii
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subjected not only during the sterilization process but also before and after the
sterilization process. All these factors must be tightly controlled since they affect
the performance of the BIs and hence the results obtained.

In the first chapters of the book, the basic concepts necessary to the
understanding of biological indicators are presented. The chapters include the
history of biological validation and general principles, the kinetics of microbial
inactivation and factors affecting resistance as well as a chapter dealing
specifically with bacterial endospores since, due to their high resistance to most
inactivation process, they are commonly used to challenge the process. The
different perspectives on the use of BIs in the developments, validation and
monitoring of sterilization processes in the U.S., Europe and Japan are presented
as well as the various references and standards available worldwide.

The next chapters are dedicated to a discussion of biological indicators, or
biological validation, used for specific sterilization or decontamination processes.
These chapters present a guidance on the selection, use and interpretation of
results and highlight the importance of using biological challenges that are
appropriate for the particular microbial inactivation process.

Margarita Gómez
Jeanne Moldenhauer

October 2008
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