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How do we differentiate between
porous goods and hollow objects

for monitoring?
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Porous Goods

� Linen or textile products

� The level of porosity depends on:

� The volume of the fibres

             Vs the volume of air inside these fibres

� Denseness of the material (Warp and Weft)

� Additives (Polypropylene)
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Non Hollow Objects

ISO 13060 defines:

An object with a ratio of length of cavity to

diameter of less than 1 is not, for the purpose

of sterilsing, perceived as a hollow object
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Non Hollow Objects

This includes:

� Gallipots

� Kidney dishes

� Bowls
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Earlier Methods of Sterilising

Gravity/Downward displacement sterilisers:

� Steam enters the chamber through the steam inlet and
makes contact with the baffle and is then distributed
throughout the free space in the chamber

� The air/steam mixture creates turbulence throughout the
chamber

� Air is forced out of the chamber via the drain

� When the temperature thermostat reaches the desired
temperature it closes and the cycle continues
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Gravity Displacement Cycles
(Problems with the process)

� Temperature variations throughout the chamber

� Trapped air could remain in the steriliser

� Conditions inside the packs were often different to conditions
outside the packs

� These variations resulted in the development of chemical
indicators to ensure that the conditions inside each pack were
the same as conditions in the chamber outside the packs

� Cannulated and lumented instruments could not be sterilised in
gravity displacement cycles
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Monitoring Gravity Displacement Cycles

� Biological indicators
� Chemical indicators

However…
� The c/indicator is only sited when the pack is opened in the O.R.

� It is often perceived that a passed c/indicator indicates that a pack is
sterile

� CSSD have no control over the release of goods if the temp. and pressure
readings on the printout were okay and the autoclave tape showed a pass

� Biological indicators take too long to incubate

� PQ & validation  involved heat distribution patterns and testing with
thermocouples, as tremendous amounts of energy in the form of heat is
required to heat up the inside of the packs that make up the load
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Introduction of
vacuum assisted sterilisers

Single or double ring vacuum pumps:
� 2 types of cycles

� Trans - atmospheric
� Sub – atmospheric

     The generic term used for these sterilisers is a
“pre – vacuum” steriliser
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Porous Monitoring

To monitor air removal and steam penetration, Bowie – Dick –
Thompson and Kelsey developed what is today referred to as
the…

 “Bowie and Dick test ”

It consisted of 30/36 towels. In the middle of this pack was placed
an A4 sheet of paper with steam autoclave tape in the shape of a
St. Andrews cross stuck on this sheet of paper. If the tape
changed colour, then it indicated that air removal and steam
penetration had been achieved.

Very simple, and for its day very effective
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Monitoring of
Vacuum Assisted Sterilisers

    Daily air removal and steam penetration test:
    Bowie Dick Test

� 7kg +/- 10% for European sterilisers using huckaback
towels (to EN 285)

� 4kg +/- 10% for sterilisers in the USA using muslin towels
(to AAMI/ST46)

� Commercially produced test packs are based on the 7kg
linen bundle (to EN 285)
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Porous Bowie Dick Packs
(Limitations)

� Validated to EN 285, can only monitor residual air
between 50 & 150ml

In addition…

� The chart printout is unable to detect this small
amount of air

   If the chart printout is so good, why do we have to
do a daily Bowie & Dick test ?
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Non-woven materials

� Textile materials are being replaced by the
introduction of synthetic materials

� This is reducing the amount of linen used in
the O.R.

� Therefore the need for porous monitoring in
CSSDs is also being reduced and becoming
less of an issue for monitoring purposes
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Development of Complex Instruments

� Minimal invasive surgery requires complex instrumentation

� The need for the correct sterility assurance level (SAL)
inside the instrument is critical

� This requires the utilisation of a medical device simulator
(MDS) to develop a batch monitoring system (BMS) that will
monitor inside these complex instruments to ensure that the
correct SAL inside  each instrument inside  each pack is
achieved
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Batch Monitoring System
According to EN 867-5

Definition:

    An object which
simulates the worst case
conditions for attainment
of the specified
sterilisation conditions
within the items to be
sterilised
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Trocar with metal sliding surfaces, silicone
sealing gaskets and lubricated stop valves (conic)
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The volume of air inside lumens is calculated by
multiplying the diameter by its length

A trocar 10mm in length x 3mm in diameter
contains 0.31ml of air

� Porous monitoring can only detect 50ml of air

� Air detectors and printouts can only monitor
conditions in the free space of the chamber
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Free Space

gke Australia



Hollow Monitoring

� Effective monitoring of hollow loads requires a Batch
Monitoring System (BMS) in every load/batch

� Dedicated loads are rarely carried out in Australia,
usually they are mixed load configurations

� A PCD can be located anywhere in the chamber.
However, it is recommend to locate the PCD near
the door which is not jacketed, and where cold spots
(if any) will occur
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Summary

� Chemical indicators can only give information about the
conditions in the position in which they are placed

� They were designed for use in gravity displacement
sterilisers

� They cannot give the SAL inside hollow instruments
inside the packs inside the chamber

� They cannot recognise non condensable gases inside
hollow instruments gke Australia



Hollow Instruments
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Any questions?
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