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Defining Boundaries: The Beauty of a Self-

Kurt McCauley Contained Biological Indicator (SCBI)

R & D Lab Manager

The goal of a sterilization cycle is to render tlbad free of viable contaminating
microorganisms, commonly referred to as the biobord One of the challenges of
working with microorganisms is defining when they aiable (alive) or not (dead).

the case of sterility testing, a sample that shewdence of growth is easy to declare a
positive result, thus ending the test, (and ofteres$ triggering further testing). But if
there is no evidence of growth, when is it safeléolare that all the microorganisms are
dead and the load sterile?

In most cases, microorganisms are generally rezedrnas dead when they fail to show
growth when placed in an accepted culture mediwpgeted to provide growth of most
known organisms) and incubated at a desired termyeréor a defined period of time.

However, a negative result under one set of culbaraditions may have resulted in a
positive result had a different culture mediumader incubation period been used.

It is important to understand the nature of bioleardncluding the number and types of
organisms. The bioburden can consist of a vanétyrganisms including spore formers
which are generally more resistant to the stetiiraprocess than non-spore-formers. In
our experience, however, even these spore formoigulden organisms are significantly
less resistant than the widely recognized testrosgas used in biological indicators.

The Biological Indicator (BI)

Biological indicators are tools that serve a spe@irpose just as a thermocouple is a
tool serving a specific purpose. All tools becomere valuable the better they are
understood. The performance of any tool that mseasuring device must be very well

understood if any meaningful data are to be acdunam it. The Bl is a tool that assists

in measuring the delivered lethality of a sterii@aa cycle. Bl manufacturers test

hundreds of units from each lot of Bls before defijrthe performance of the lot.
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It is often assumed that when the Bl is negativedgimwth under the defined culture

conditions that there are not viable spores presamt in most cases this assumption is
likely correct. But what if the sample were inctédzhfor a month, a year, or for 10

years? Might not a spore with severe collaterahatge repair itself and grow out?

Would this imply that the sterilization cycle wasadequate? Of course not, but this
illustrates the need for placing boundaries ontélsé system. It is certainly unreasonable
to incubate a Bl for 10 years, but how is one tovkrwhat the appropriate boundaries
are? Fortunately for Bl users, Bls are well chemazed tools where the manufacturers
have specified the test boundaries.

Self-Contained Biological Indicators (SCBI)

There are many different Bl configurations rangingm simple spore strips to more

sophisticated SCBIs. Spore strips are the leasrated Bl system. The manufacturer

does provide instructions for the proper use ofBhéhowever, the user is free to use any
culture medium and incubation times he or she atmosAdditionally, the chances of

having post exposure contamination are greater stiths than with a SCBI because of
the aseptic manipulation required.

SCBIs are a closed system, containing both the esp@nd the culture medium
(developed by the manufacturer for defined outghpwiThey are tightly controlled, well
characterized, and have narrowly defined performammundaries. This high level of
control is made possible primarily due to the fiett the spores can only be used in the
supplied culture medium. This is a critical factor the reproducibility of performance
characteristics such as the D-value, Z-value, aodhation read-out time.

Additionally spore viability in the Bl is easy toterpret due to the design and instruction
for use provided by the manufacturer. The charesties of a negative unit, as well as a
positive unit (generally a color change) are wadfimed leaving no doubts about the
viability of the spores at the end of the test.

SCBI Incubation Time

One of the most attractive characteristics of t&®8Bs that they are an ideal test system
for making reduced incubation time (RIT) claimsheTRIT claim is simply the boundary
placed on the test system, letting the users kndwrwthe test can be considered
complete.

The manufacturer determines the read out time afeiorming testing according to a
recognized protocd| using hundreds of Bl units. The critical paraenghat must be

The Center for Devices and Radiological Health, FBéide for Validation of Biological Indicator
Incubation Time, document control number 98984
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controlled by both the manufacturer and the end issthe incubation temperature. All
other variables are controlled due to the inhecbatacteristics of the SCBI.

Timing Is Everything

The speed at which the SCBI turns positive is diyaelated to the number of surviving
spores. The more viable spores present, the fdsteunit turns positive. The current
protocol used for determining the RIT focuses anl#st surviving spore.

Bls, when cultured, are thought to have only twaegilnle outcomes, either positive or
negative for growth. This is true, but a greatldaa be learned about the lethality of a
sterilization cycle by the speed at which the Bhsupositive.

For example, an EZTest steam Bl with one hundredgand spores will show signs of
growth within approximately three to four hoursiméubation. The EZTest Bl subjected
to a sub-lethal cycle with approximately one huddseirviving spores will result in
growth within five to eight hours, and the last\euing spore will grow out within 10
hours. A few surviving spores taking 9-10 hourgtow out indicate that a significant
lethal insult has occurred. Such an insult cowadilg destroy all bioburden organisms
which are less able to survive adverse conditidvas tare the spores in the Bl. See
Figure 1 for a graphic example of this.
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Figure 1. An example of SCBI readout times comparkto a bioburden death curve

A validated sterilization cycle is generally desgrto kill the Bls, therefore a positive Bl
indicates a problem with the cycle. However, tHises not necessarily mean the
bioburden has survived. For the sake of discusd&inus assume that the bioburden
resistance characteristics are known and look ntikelthat presented in Figure 1. From
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the graph we can see that if the SCBI has not tupusitive with 5-10 hours, enough
lethality has been delivered to kill the bioburden.

The SCBI is one of the most valuable tools proaesssb sterile goods can use and in
summary has:

* Well defined boundaries
* Fixed endpoints

» Easy to interpret results
* Short readout times

The SCBI provides a higher level of control thahestBl systems, and in this business, it
is all about control.

Please email us with topics you would like to seeldressed in “Spore News”.
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