AS I1SO 11134—2003
ISO 11134:1994

veLLL OSI SV

Australian Standard™

Sterilization of health care products—
Requirements for validation and routine
control—Industrial moist heat
sterilization

Accessed by MONASH UNIVERSITY LIBRARY on 16 Jun 2015 (Document currency not guaranteed when printed)

%Standards Australia

Documents

Document Sharing Hub

Full document details: AS ISO 11134-2003


http://www.avadocuments.com/doc/as-iso-11134-2003
http://www.avadocuments.com/doc/as-iso-11134-2003

This Australian Standard was prepared by Committee HE-023, Processing of
medical and surgical instruments. It was approved on behalf of the Council of
Standards Australia on 28 May 2003 and published on 30 June 2003.

The following are represented on Committee HE-023:
Australian Chamber of Commerce and Industry
Australian College of Operating Room Nurses
Australian Dental Association
Australian Dental Industry Association Inc
Australian General Practice Accreditation
Australian Health Industry Inc
Australian Healthcare Association
Australian Industry Group
Australian Infection Control Association
Australian Medical Association
Australian Nursing Federation
Australian Veterinary Association
Chiropody Board of South Australia
Commonwealth Department of Health and Ageing
Council of Textile and Fashion Industries of Australia
Dental Assistants Association of Australia Inc
Department of Defence (Australia)

Department of Human Services (South Australia)
Department of Human Services (Victoria)
Federation of Sterilizing Research and Advisory Councils of Australia
Gastroenterological Nurses College of Australia
Health Department of Western Australia

Institute of Hospital Engineering Australia
Medical Industry Association of Australia Inc
NSW Health Department

Queensland Health

Royal Australasian College of Surgeons

Royal Australian College of General Practitioners
Royal College of Pathologists of Australasia
Rural Doctors Association of Australia

Keeping Standards up-to-date

Standards are living documents which reflect progress in science, technology and systems.
To maintain their currency, all Standards are periodically reviewed, and new editions are
published. Between editions, amendments may be issued. Standards may also be withdrawn.
It is important that readers assure themselves they are using a current Standard, which
should include any amendments which may have been published since the Standard was
purchased.

Detailed information about Standards can be found by visiting the Standards Australia web
site at www.standards.com.au and looking up the relevant Standard in the on-line catalogue.

Alternatively, the printed Catalogue provides information current at 1 January each year,
and the monthly magazine, The Global Standard, has a full listing of revisions and
amendments published each month.

We also welcome suggestions for improvement in our Standards, and especially encourage
readers to notify us immediately of any apparent inaccuracies or ambiguities. Contact us via
email at mail@standards.com.au, or write to the Chief Executive, Standards Australia
International Ltd, GPO Box 5420, Sydney, NSW 2001.

This Standard was issued in draft form for comment as DR 03178.
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PREFACE

This Standard was prepared by the Australian members of the Joint Standards Australia/
Standards New Zealand Committee HE-023, Processing of Medical and Surgical
Instruments. After consultation with stakeholders in both countries, Standards Australia and
Standards New Zealand decided to develop this Standard as an Australian, rather than an
Australian/ New Zealand Standard.

This Standard is identical with and has been reproduced from ISO 11134St@8#zation
of health care products—Requirements for validation and routine control—Industrial moist
heat sterilization.

The objective of this Standard is to specify requirements for the use of moist heat in
sterilization process development, validation of the sterilization process and control of
routine sterilization. This Standard covers all moist heat processes, including saturated
steam and air-steam mixtures, and applies to all industrial manufacturers and all others who
perform contract moist heat sterilization. Although moist heat sterilization in non-industrial
health care facilities is not specifically covered in this Standard, the principles outlined may
be useful to the user of moist heat sterilization in these facilities.

The terms ‘normative’ and ‘informative’ are used to define the application of the annex to
which they apply. A normative annex is an integral part of a standard, whereas an
informative annex is only for information and guidance.

As this Standard is reproduced from an international Standard, the following applies:

(a) Its number does not appear on each page of text and its identity is shown only on the
cover and title page.

(b) In the source text ‘this International Standard’ should read ‘this Australian Standard’.
(c) A full point substitutes for a comma when referring to a decimal marker.

Users in Australia should be aware that, at the time of publication, the 1994 editions of
AS/NZS 1SO 9001, AS/NZS ISO 9002 and AS/NZS ISO 9003 have been superseded by
AS/NZS 1S0O 9001:2000Quality management systems—Requiremehtg, will remain
available superseded standards until December 2003. The use of the superseded standards
beyond that date is endorsed for applications covered by the Australian Medical Device
legislation.
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INTRODUCTION

The manufacture of a safe and sterile health care product requires atten-
tion to product characteristics and to sterilization methods and controls.
This International Standard provides the essential elements of good
manufacturing practice for moist heat sterilization of health care products.

A sterile product is one that is free of viable microorganisms. Even items
produced under controlled manufacturing conditions may, prior to steril-
ization, have microorganisms on them. Such products are, by definition,
non-sterile. The purpose of sterilization processing is to destroy the
microbiological contaminants on these non-sterile products.

The destruction of microorganisms by physical and chemical agents fol-
lows an exponential law. Accordingly, one can calculate a finite probability
of a surviving microorganism regardless of the magnitude of the delivered
sterilization dose or treatment.

The probability of survival is a function of the number and types (species)
of microorganisms present on the product, the sterilization process
lethality, and, in some instances, the environment in which the organisms
exist during treatment.

it follows that the sterility of individual items in a population of products
sterilized cannot be guaranteed in the absolute sense. The probability of
non-sterility of each individual product unit is derived mathematically. For
example, with a probability of 1078, the likelihood of a non-sterile product
unit is less than or equal to one in a million.

Requirements for the quality system for the design, development, pro-
duction, supply, installation and servicing of health care products are given
in the 1ISO 9000 series of Standards.

The ISO 9000 series of Standards designates certain processes used in
the manufacture of health care products as “special” in that the result
cannot be fully verified by subsequent inspection or testing of the product.
Sterilization is an example of a special process because efficacy cannot
be verified by inspection or testing of the product. For this reason, steril-
ization processes must be validated before use, the process routinely
monitored and the equipment maintained.
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AUSTRALIAN STANDARD

Sterilization of health care products—Requirements for validation
and routine control—Industrial moist heat sterilization

1 Scope

This International Standard specifies requirements for
the use of moist heat in sterilization process devel-
opment, validation of the sterilization process and
control of routine sterilization.

it covers all moist heat processes, including saturated
steam and air-steam mixtures, and applies to all in-
dustrial manufacturers and all others who perform
contract moist heat sterilization. Although moist heat
sterilization in non-industrial heaith care facilities is not
specifically covered in this International Standard, the
principles outiined may be useful to the user of moist
heat sterilization in these facilities.

NOTE 1 While the general requirements of this Inter-
national Standard may apply to the sterilization of pharma-
ceuticals, other technical or regulatory requirements may
also apply.

This International Standard does not cover the quality
assurance system which is necessary to control all
stages of manufacture, including the sterilization pro-
cess.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this international Standard. At the time of publi-
cation, the editions indicated were valid. All standards
are subject to revision, and parties to agreements
based on this international Standard are encouraged
to investigate the possibility of applying the most re-
cent editions of the standards indicated below.
Members of IEC and ISO maintain registers of cur-
rently valid international Standards.

1) To be published.

www.standards.com.au
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1SO 9001:1987, Quality systems — Model for quality
assurance in design/development, production, instal-
lation and servicing.

ISO 9002:1987, Quality systems — Model for quality
assurance in production and installation.

ISO 9003:1987, Quality systems — Model for quality
assurance in final inspection and test.

ISO 11138-1:—", Sterilization of health care products
— Biological indicators — Part 1: General.

IEC 1010-1:1990, Safety requirements for electrical
equipment for measurement, control, and laboratory
use — Part 1: General requirements.

IEC 1010-2-041, Safety requirements for electrical
equipment for measurement, control, and laboratory
use — Part 2-041: Particular requirements for
autoclaves using steam for the treatment of medical
materials and for laboratory purposes.

3 Definitions

For the purposes of this International Standard, the
following definitions apply.

3.1 air-steam mixture: Uniform mixture of air and
saturated steam used for sterilization.

NOTE 2  Air is used to compensate for pressures gener-
ated within sealed containers that exceed saturated steam
pressures.

3.2 bioburden: Population of viable microorganisms
on a raw material, component, a finished product
and/or a package.
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3.3 certification: Documented review and approval
process carried out as a final step in the validation
programme to permit product release.

3.4 D value: Exposure time required under a defined
set of conditions to cause a 1-logarithm or 90 % re-
QUction in the population of a particular microorgan-
ism.

3.5 electromechanical control: Control system that
uses mechanical means (e.g. cams or punch cards) to
time and initiate the electrical control signals.

3.6 environmental controls: Controls established
in the product manufacturing areas to control biobur-
den.

NOTE 3 These may include air and fluid filters, surface
disinfection, personnel uniforms and administrative pro-
cedures.

3.7 F value: Measure of the microbiological inacti-
vation capability of a heat sterilization process.

3.8 Fy value: F value calculated at 121,1 °C
(250 °F) with a z value of 10K and a D value of
1 min.

3.9 materials of construction: Materials used in
the sterilization equipment composition.

3.10 microbiological challenge: Biological indi-
cators, biological-indicator test packs, or inoculated
product that contain known populations of micro-
organisms and can be used in testing sterilization cy-
cles.

3.11 moist heat: Heat that is derived from water,
either as a liquid or as steam under pressure.

3.12 moist heat sterilization: Process of using
moist heat to produce a sterile product.

3.13 primary packaging: Element of the packaging
system that maintains the sterility of the product.

3.14 process lethality: Capability of the sterilization
process to destroy microorganisms.

NOTE 4 This may be determined by measurements of
microbial death or by establishing and measuring the re-
quired physical parameters.

3.15 product carrier system: Mechanism used to
hold the product and its packaging for sterilization.

NOTE 5 The carrier system should prevent product dam-
age and allow uniform access by the sterilizing agent.

3.16 commissioning: Obtaining and documenting

evidence that equipment has been provided and in-
stalled in accordance with its specification and that it

www.standards.com.au
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functions within predetermined limits when operated
in accordance with operational instructions.

3.17 recommissioning: Repetition of part or all of
the commissioning test requirements for the purpose
of reconfirming process reliability.

3.18 revalidation: Repetition of part or all of the
validation test requirements for the purpose of re-
confirming process reliabiiity.

3.19 saturated steam: \Water vapour at a tempera-
ture corresponding to the boiling point of the source
liquid.

3.20 simulated product load: Load that is used as
an alternative to the actual product load and that rep-
resents an equal or greater challenge to the process.

3.21 sterile: State of being free from viable micro-
organisms.

NOTE 6 In practice no such absolute statement regarding
the absence of microorganisms can be proven (see steril-
jzation).

3.22 sterilization: Validated process used to render
a product free of all forms of viable microorganisms.

NOTE 7 In a sterilization process, the nature of micro-
biological death is described by an exponential function.
Therefore, the presence of microorganisms on any individ-
ual item may be expressed in terms of probability. While
this probability may be reduced to a very low number, it can
never be reduced to zero.

3.23 sterilization cycle: Automatic sequence of op-
erating stages performed in the sterilizer.

3.24 sterilization process development: Studies
conducted to develop a reproducible process by
which the product may be sterilized to the desired
probability of a non-sterile unit without damage.

3.25 validation: Documented procedure for obtain-
ing, recording and interpreting the results required to
establish that a process will consistently yield product
complying with predetermined specifications.

NOTE 8 Validation covers three activities: commission-
ing, verification of process specification and performance
qualification.

3.26 z value: Number of degrees of temperature
required for a 1-logarithm change in the D value.

4 General

4.1 Responsibilities and training of
personnel

Responsibility for the installation and maintenance of
moist heat sterilizers, for the validation and routine
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control of moist heat sterilization, and for the release
of sterilized product shall be assigned to qualified
personnel as specified in 1ISO 9001 or ISO 9002.

4.2 Product considerations

The product shall be designed to comply with its
specification and requirements for safety and efficacy
following exposure to the maximum number of steril-
ization cycles specified for the product. If any treat-
ment is required prior to sterilization (for example,
cleaning) this shall also be validated as part of the re-
sterilization procedure. The product shall be designed
and materials shall be selected to be compatible with
environmental changes occurring in the sterilization
chamber during the sterilization cycle.

4.3 Packaging considerations

4.3.1 General

The packaging shall consist of at least a primary
package and a secondary package.

The primary package and, if present at the time of
sterilization, the secondary package shall comply with
its specification following sterilization.

4.3.2 Packaging permeability

The packaging shall permit the attainment of steriliz-
ing conditions on or within the product either by the
removal of air and penetration of steam or, for non-

permeable packaging (e.g. for vials containing liquids),
by heat transfer.

5 Equipment
5.1 Documentation

5.1.1 Identification

Each sterilization system shall have one or more in-
formation plates, permanently fastened and marked,
that provide the following information in the language
agreed to by the user:

a) name and address of the manufacturer;

b) serial number or other system identification;

¢) chamber design pressure and maximum working
temperature;

d) jacket pressure rating (if applicable);

e) stamp of inspection authority and vessel identifi-
cation mark;

f) date of primary construction of the vessel.

www.standards.com.au
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5.1.2 Safety

Documentary evidence shall be provided to demon-
strate that the sterilization system complies with the
safety requirements specified in IEC 1010-1 and
IEC 1010-2 and any other standards or regulatory re-
quirements applicable in the country of use.

5.1.3 Manuals and instructions

As a minimum, the following information shall be
available for each identified sterilizer in the language
agreed to by the user:

a} instructions for the installation of the sterilization
system sufficient to ensure safe and effective op-
eration of the equipment;

b) a list of materials of construction exposed to the
sterilant or to inadvertent contact with the product;

¢} instructions for safe and effective operation, in-
cluding recommendations for vessel temperature
and pressure limits as well as safety precautions;

d) instructions and recommended schedules for rou-
tine preventive maintenance;

e) a repair manual including a list of recommended
replacement parts;

f) chamber drawings sufficient to define configur-
ation and hardware, pipe-work and control system
schematic drawings, recommended installation
drawings, and a parts list defining all significant
system components;

g) process-control logic andfor software documen-
tation necessary to operate and maintain the
equipment control system (see 5.2.6). Any soft-
ware supplied shall be accompanied by proof of
validation of its release and revision level.

5.1.4 Additional information

The specifications for a sterilizer to be used for moist
heat sterilization, including its installation and instal-
lation tests, shall be documented.

5.2 Sterilizer performance, utilities,
components, accessories and controls

5.2.1 Performance

Sterilization systems used to process health care
products by moist heat shall be provided in accord-
ance with regulations or standards for sterilization
equipment performance applying in the country of
use.
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5.2.2 Utilities

5.2.2.1 Steam purity and quality shall be specified
and demonstrated to be adequate for its intended
use.

5.2.2.2 The purity of the compressed air used in the
sterilization chamber shall be such that the safety of
the product is not impaired.

5.2.2.3 Ambient air admitted to the chamber to re-
lieve the wvacuum shall pass through a
microbiological-retentive filter for all products with
packaging that is permeable by air.

5.2.2.4 Water used in the sterilizer as a means of
direct cooling of product shall be specified and verified
to meet the requirements established during product
development. This shall be documented.

5.2.25 Electrical power supplied to the sterilization
system shall comply with the manufacturer's specifi-
cation.

5.2.3 Components

The materials and components used in the con-
struction of the sterilization system shall be selected
to minimize the potential for microbiological or
chemical contamination.

5.2.4 Accessories

The system designed to support the product in the
chamber shall be designed to aliow uniform steam
penetration andfor heat transfer. The carrier system
shall also allow drainage of condensate and/or cooling
water, prevent damage to the product and retain the
integrity of the load.

5.25 Control and recording systems

The following process parameters shall be automati-
cally controlled and recorded:

a) temperature;
b) time;
C) pressure;

d) rate of change of temperature and pressure, if re-
quired for product integrity.

The recorder and process control systems shall either
be independent or designed in a manner that will
cause a warning to occur should the difference be-
tween a controlied and recorded variable exceed
specified limits.
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5.2.6 Control programmes

Programmes used to execute and control the steril-
ization process, whether microprocessor or electro-
mechanically based, shall be validated. The
documented control programme shall be evaluated by
procedures designed to demonstrate the correctness
of the programme logic in both process simulated
conditions and actual sterilizer use. Any subsequent
changes shall be similarly documented, be evaluated
to assess whether revalidation is required and be ap-
proved by the user.

5.3 Performance of instruments

5.3.1 Instrument accuracy

5.3.1.1 Accuracy of instruments used for validation
shall exceed the accuracy of the controller and re-
corder system.

5.3.1.2 Temperature and pressure sensors shall be
selected, installed and used in a manner which will
ensure that the stated accuracy is maintained.

5.3.2 Calibration standards

The accuracy of standards used to calibrate process
measurement instruments shall be specified and cali-
bration shall be traceable to a national reference
standard as specified in ISO 2003.

5.3.3 Sterilizer reference instruments

The sterilizer shall be equipped with a separate
measuring system to verify that values measured by
controlling instruments are within the specified tem-
perature and pressure limits during each cycle.

5.3.4 Calibration programme

An effective procedure shall be established, docu-
mented and maintained for the calibration of all
controlling, indicating and recording instruments used
for validation and routine control of the sterilization
cycle. The procedure shall comply with the require-
ments of 1SO 9001, iSO 9002 and, for instruments
used for validation, ISO 9003.

5.4 Maintenance

5.4.1 A sterilizer shall be maintained in accordance
with a documented planned preventive maintenance
scheme.

5.4.2 Person(s) carrying out maintenance shall have
documentary evidence to demonstrate successful
training in the skills needed to maintain the specified
sterilizer(s).
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