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Abstract
Autoclavable bags serve an important role in 
contamination control and reducing the bioburden in the 
animal housing environment, especially when working 
in a gnotobiotic setting. Depending on how autoclave 
bags are used, they can be a helpful tool or a hindrance. 
During testing of autoclave bag products, it was observed 
that incorrect use of autoclave bags can lead to cage 
breaking or bag breakage. Both effects can be mitigated 
with proper validation of the bagging process and proper 
protocols when using autoclave bags. Testing showed 
promising results for a new sealable autoclave bag. The 
sealable bag is designed to conveniently ensure proper 
sterilisation as well as prevent biological load from 
being reintroduced into the housing environment after 
cages leave the autoclave area. 

Features of new autoclavable bag
The sealable autoclave bag (Allentown Inc) was developed 
in clear material for visibility of the bag contents (see 
Figure 1). 

The bag includes a temperature sensitive ink that will 
indicate if the contents have been autoclaved. The 
ink colour change will activate when a temperature of 
116°C is reached for a period of at least 20 minutes. 
Bag are sealed with a specially marked zip-tie. When 
inserting the bag into the chamber, the zip tie is left 
partially cinched to the marked area to allow steam 
to enter and exit the bag (see Figure 2). After being 
autoclaved, the zip-tie is completely cinched to ensure 
sterility of the bag contents remains intact after leaving 
the cage wash/autoclave area.
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Haven’t the time to write a paper but want to have something published? Then read on!

This section offers readers the opportunity to submit informal contributions about any
aspects of Animal Technology. Comments, observations, descriptions of new or refined
techniques, new products or equipment, old products or equipment adapted to new use,
any subject that may be useful to technicians in other institutions. Submissions can be
presented as technical notes and do not need to be structured and can be as short or as
long as is necessary. Accompanying illustrations and/or photos should be high resolution.

NB. Descriptions of new products or equipment submitted by manufacturers are welcome
but should be a factual account of the product. However, the Editorial Board gives no
warranty as to the accuracy or fitness for purpose of the product.
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Background
Emma was invited to write an article as a 3Rs
champion in NC3Rs ‘Tech 3Rs’ Issue 5, November
2019.

Here is her response describing how she has used an
automated system to reduce how frequently mouse
cage bedding is changed without compromising
cleanliness.

Introduction
Our unit opened in 2017, during the procurement of
new equipment we had the opportunity to purchase a
digital ventilated rack system from Tecniplast UK. The
cages are referred to as the Digitally Ventilated Cage or
DVC. This system uses the data collected by sensors
below the cage to flag when to clean out based on the
change in an electromagnetic signal. To have this
functionality we first needed to create an algorithm
during a learning phase.

The learning phase: devising an
algorithm
We held a meeting to agree what warranted a cage base
change based on pictures to avoid being subjective. We
referred to the Home Office Codes of Practice for the
housing and care of animals bred, supplied or used for
scientific purposes (HOCoP) for advice on husbandry
practices to set our criteria, balancing hygiene and the
importance of olfactory cues to rodents and their need
for control over their environment.1

We started the trial, noting when the cage reached the
point it required a base change. We assessed air
quality, what proportion of the cage base was wet and
whether the animals still had choice over their
environment and their ability to show spatial separation
of different behaviours such as nesting and excretion,
for example their nest was free of faeces. During the
‘learning phase’ we asked our Named Veterinary
Surgeon (NVS) and Home Office inspector (HOI) to
check that they agreed with our assessment.
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Validation and use of autoclave 
bags
When introducing any new protocols into an autoclave 
process, it is critical to ensure proper function of the 
autoclave via regular validation of the machine. Only 
once the machine is confi rmed to operate normally, 

Figure 1. Clear bags allow visibility of contents.
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Figure 1. Clear bags allow visibility of contents. 
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Figure 2.  Bag showing zip tie partially cinched.  

 

Validation and use of autoclave bags 

When introducing any new protocols into an autoclave process, it is 

critical to ensure proper function of the autoclave via regular validation 

of the machine. Only once the machine is confirmed to operate 

the process can be validated. When using autoclavable 
bags the most important features to validate includes 
testing effects of temperature and pressure on the bags 
for the most severe cycle that is to be used. Mechanical 
function of the autoclave can be tested using Bowie-
dicks tests and the mechanical pressure gauges on 
the autoclave. To ensure the autoclave can properly 
sterilise equipment, biological indicators (BIs) are used. 
BIs are biologically alive samples of a strain of bacteria 
or spore chosen to be resistant to the process being 
tested. The gold standard for Autoclave sterilisation 
is 6-log reduction of Geobacillus stearothermophilus
spores (Bls). During validation, live Bls are inserted 
into specifi c target areas such as inside bagged cages. 
After a cycle is run, the BIs are incubated in a special 
broth and tested for growth. Lack of growth indicates 
validation success and is indicated by a pH sensitive 
chemical in the broth.

For use of the sealable bags, suffi cient space should 
be left above the cage and the cinched zip tie to allow 
for proper steam fl ow (See Figure 3). During regular 
use of any autoclave bags, process indicators should 
be used to test that the autoclave cycle has attained 
required temperature for a certain amount of time. After 
the cycle is complete, bags should be inspected and 
sealed by cinching the zip-tie fully. For the greatest level 
of contamination control, sterilisation bags must be 
opened under a biological safety cabinet using sterile 
laboratory techniques. 

Results
During testing of other autoclave bags, it was found 
that improper use of autoclave bags can lead to cage 
breakage as shown in Figure 4. Bags that are too small 
for their contents or stacking cages too high may cause 
breakage. Stacking recommendations are made for the 
new autoclave bags to avoid cage breakage.

Figure 3. Importance of proper rack spacing.
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the greatest level of contamination control, sterilisation bags must be 

opened under a biological safety cabinet using sterile laboratory 

techniques.  
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Figure 4. Example of cage damage. 
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Figure 5. Example of cage damage.  

 


