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Pharmaceutical and biotechnology manufacturing, laboratory and research facilities are required to
decontaminate biological waste prior to disposal. In most cases, autoclaves are utilized to accomplish
this task. Autoclave performance is affected by temperature at the actual materials being treated, so air
removal and steam penetration are critical parameters. These can be influenced by loading and cycle
design; and they can be tested using chemical indicators for time at temperature, and biological
indicators for performance treating a reference organism. This article is meant to provide guidance and
recommendations to ensure optimal and reliable performance of the decontamination process using
autoclave steam sterilizers.

Biohazardous waste decontamination cycle parameters in an autoclave are typically set at 121°C for =
60 minutes or 132°C for > 30 minutes. Actual temperatures within the autoclave chamber and load can
be verified using chemical indicators, specifically those which change color after exposure to saturated
steam for a specific time and temperature. This is important, as the autoclave set point temperature may
not reflect the temperature achieved within the chamber, especially with a dense load. Decontamination
cycles typically require a longer sterilization time due to the size / density of the load and challenges in
air removal / steam penetration. Therefore, the chemical indicator should be placed at the most difficult
to sterilize location (center of densest location in load, for example) and also throughout the chamber to
verify adequate steam penetration and uniform temperature distribution.

Preparation and placement of the biodecontamination bags is critical for successful sterilization. Testing
has demonstrated that bags should not be tightly sealed, as this can inhibit steam penetration into the
bags, resulting in temperatures below 121°C. A recommendation is to leave “two fingers” width in the
opening of the bag when tying.

Since air removal and steam penetration are challenges for decontamination of densely packed
biohazard bags, autoclave cycle parameters should be optimized to account for this. Short vacuum
pulses at the beginning of the cycle can drastically reduce the heat up time by more effectively removing
air from the partially open bags and pulling steam inside. Additionally, there needs to be sufficient space
around the bags to allow for air removal and steam penetration throughout the load. Overpacking the
autoclave with too many waste bags can prevent effective air removal and steam penetration.

Biological indicators are typically used to demonstrate microbiological kill. For steam cycles, the
organism used for the biological indicator is Geobacillus stearothermophilus. This organism, ata
population of at least 10° organisms, is accepted within the industry as very difficult to kill and is the most
commonly used as a biological indicator for steam sterilization validation studies. At a minimum, the
biological indicator should be placed at the most difficult to sterilize location within the load. It could be
beneficial to place additional biological indicators throughout the autoclave chamber, perhaps adjacent to
a chemical indicator, to demonstrate that saturated steam is uniform throughout the autoclave chamber.

The self-contained biological indicator (SCBI) is recommended for validation of a decontamination cycle.
The SCBI should include the organism G. stearothermophilus at a population of approximately 1x10%.
The SCBI does not need to be handled aseptically between processing and incubation, which is
advantageous when a microbiology lab with aseptic conditions is not available,
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Chemical indicators can be used for steam exposure time and temperature verification. A Type 4
Multivariable Indicator, designed to react to two or mare critical variables (e.g. time and temperature) per
ANSITAAMIISO 11140-1, is recommended for monitoring a biohazardous waste decontamination cycle.

It is imperative to define and test the cycle parameters (air removal, sterilization time, sterilization
temperature, post sterilization conditioning, vacuum, drying, cooling) used for decontamination. Further,
the load pattern (number of bags, bag preparation, trays, etc) should be specified and controlled. These
elements should be tested using thermocouples, chemical indicators and biological indicators routinely to
demonstrate sterilization conditions are successfully achieved. Also, autoclave cycle printouts should be
reviewed following the sterilization cycle completion to ensure critical parameters have been met for each
decontamination cycle processed.
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