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Abstract: This standard establishes requirements, guidance and a risk framework for identification of
acceptable approach(es) for assurance of sterility and for selection of alternative SAL(s) or aseptic
processing for health care product that cannot be terminally sterilized to achieve an SAL value of
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AAMI Standard

This Association for the Advancement of Medical Instrumentation (AAMI) standard implies a consensus of those
substantially concerned with its scope and provisions. The existence of an AAMI standard does not in any respect
preclude anyone, whether they have approved the standard or not, from manufacturing, marketing, purchasing, or using
products, processes, or procedures not conforming to the standard. AAMI standards are subject to periodic review, and
users are cautioned to obtain the latest editions.

CAUTION NOTICE: This AAMI standard may be revised or withdrawn at any time. AAMI procedures require that action
be taken to reaffirm, revise, or withdraw this standard no later than five years from the date of publication. Interested
parties can obtain current information on all AAMI documents by calling or writing AAMI.

All AAMI standards, recommended practices, technical information reports, and other types of technical documents
developed by AAMI are voluntary, and their application is solely within the discretion and professional judgment of the
user of the document. Occasionally, voluntary technical documents are adopted by government regulatory agencies or
procurement authorities, in which case the adopting agency is responsible for enforcement of its rules and regulations.
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Foreword

This standard was developed by the AAMI Assurance of Sterility Working Group under the auspices of the AAMI
Sterilization Standards Committee.

The purpose of this standard, for product to be labelled as sterile, is to provide requirements, guidance and a risk
framework for identification of acceptable approach(es) for assurance of sterility and for selection of alternative SAL(s)
or aseptic processing for health care products that cannot be terminally sterilized to achieve an SAL value of 10-.

Compared with the previous edition of the standard, changes in ANSI/AAMI ST67:2019 include:
- addition of a section of alternate SAL;
- addition of a section on aseptic processing;
- inclusion of a new annex on modification strategies to achieve terminal sterilization at an SAL of 10°;
- new tables for risk aspects to consider for individual patients; and
- new tables for product SAL requirements.

This standard reflects the conscientious efforts of health care professionals, in cooperation with medical device and
equipment manufacturers, to develop recommendations for quality systems for the processing of medical devices. It is
not intended that these recommendations be construed as universally applicable in all circumstances. Also, it is
recognized that in many cases these recommendations might not be immediately achievable. Therefore, the document
should be used to guide personnel towards desirable performance objectives, and all of its provisions should be
considered and applied in the light of professional judgment and experience.

As used within the context of this document, “shall” indicates requirements strictly to be followed to conform to the
standard. “Should” indicates that among several possibilities one is recommended as particularly suitable, without
mentioning or excluding others, or that a certain course of action is preferred but not necessarily required, or that (in
the negative form) a certain possibility or course of action should be avoided but is not prohibited. “May” is used to
indicate that a course of action is permissible within the limits of the standard. “Can” is used as a statement of possibility
and capability. Finally, “must” is used only to describe “unavoidable” situations, including those mandated by
government regulation.

The provisions of this standard should be reviewed routinely by departmental managers and quality management
representatives and adapted to the needs of their particular institutions. Written policies, procedures, and work
instructions should be developed and implemented in consultation with appropriate hospital committees (e.g., safety,
infection prevention and control, and hazardous materials).

The concepts incorporated in this standard should be considered flexible and dynamic. The recommendations set forth
in this document are reviewed and updated periodically to assimilate progressive technological developments. AAMI
policies and procedures require that AAMI standards and recommended practices be reviewed and, if necessary,
revised at least once every five years.

Suggestions for improving this standard are invited. Comments and suggested revisions should be sent to Technical
Programs, AAMI, 901 N. Glebe Rd, Suite 300, Arlington, VA 22203.

NOTE—This foreword does not contain provisions of the AAMI Standard, Sterilization of health care products—
Requirements and guidance for selecting a sterility assurance level (SAL) for products labeled “sterile” (AAMI ST67:2019),
but it does provide important information about the development and intended use of the document. American National
Standard ANSI/AAMI ST67:2019.
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Introduction

Sterility (or the state of being sterile) is defined as being free of viable microorganisms. The sterility of a health care
product can be achieved through validation and control of a terminal sterilization process (or processes), through
aseptic processing (i.e., product components are separately sterilized prior to final aseptic assembly) when terminal
sterilization is not feasible, or a combination of the two processes. Regardless of the process, there are other
considerations to assuring that the outcome is a sterile product. Some of these considerations are product design, the
manufacturing process, quality control of raw materials, process control and the method used to qualify the process.
For health care products labeled 'sterile' attention to product and sterile barrier system or container characteristics,
manufacturing facilities, controls, and other aspects of a quality system are required as defined in standards and
government regulations. '

The AAMI/ISO standards recognize that there are certain processes used in manufacturing for which the results cannot
be fully verified by subsequent inspection and testing of the product. Examples of such processes are those that reduce
the risk of microbial contamination, e.g., terminal sterilization and aseptic processing. For this reason, terminal
sterilization and aseptic processing processes must be validated and monitored.

Healthcare products produced under standard manufacturing conditions in accordance with requirements for quality
management systems typically have microorganisms on them and are nonsterile. The microbial load on product can
be reduced by controlling bioburden of raw materials, personnel and the manufacturing environment in conjunction
with:

a) a terminal sterilization process; and/or

b) a combination of component (e.g., raw materials, drug or biologic product, containers and/or devices) sterilization
and aseptic processing.

During terminal sterilization processes, the manufactured product within its sterile barrier system or container is
sterilized using a defined microbicidal process. The purpose of terminal sterilization is to achieve sterility by inactivating
product bioburden using a validated process. Inactivation studies with microorganisms exposed to sterilizing agents
(e.g., dry heat, moist heat, ethylene oxide, or radiation) approximates an exponential rate of kill. Mathematically there
is always a finite probability that a microorganism might survive, regardless of the extent of treatment applied. For a
given extent of treatment, the probability of survival is influenced by the number and resistance of microorganisms and
the environment in which the microorganisms exist during treatment. Sterility in these cases is defined in terms of the
probability of a viable microorganism on/in the product following sterilization. This mathematical probability is commonly
referred to as a sterility assurance level (SAL).

The purpose of this standard, for product to be labelled as sterile, is to provide requirements, guidance and a risk
framework for identification of acceptable approach(es) for assurance of sterility and for selection of alternative SAL(s)
or aseptic processing for health care products that cannot be terminally sterilized to achieve an SAL value of 10°.

" For medical devices, refer to U.S. Food and Drug Administration’s (FDA’s) 21 CFR 820, International Organization for
Standardization’s (ISO’s) ISO 13485, and European Medical Device Regulation. ANSI/AAMI/ISO 13485 is an application of the
ISO 9000 series of quality management system standards.

For pharmaceutical products, refer to U.S. FDA’s 21 CFR 210/211 and European Medical Device Regulation and biologics U.S.
FDA’s 21 CFR 600/601
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American National Standard ANSI/AAMI ST67:2019

Sterilization of health care products—
Requirements and guidance for selecting a sterility
assurance level (SAL) for products labeled “sterile”

1 Scope
1.1 Inclusions

1.1.1 This standard specifies requirements and provides guidance on selecting approaches to establish assurance of
sterility for a health care product labelled as “sterile.” Approaches to assurance of sterility include terminal sterilization
at the accepted SAL appropriate for the product (e.g., 106 or 10-3), terminal sterilization at alternative SALs and aseptic
processing.

1.1.2 This standard as it pertains to terminal sterilization applies to sterilization processes in which microorganisms
are inactivated by physical and/or chemical means.

1.2 Exclusions

1.2.1 This standard does not address health care products that are not labeled “sterile.” For example, nonsterile health
care products that possess antimicrobial properties or contain preservatives for the control of microbial levels are not
addressed.

1.2.2 This standard is not applicable to the sterilization of used or reprocessed health care products.

1.2.3 This standard is not applicable to sterilization of health care products by filtration.

1.2.4 This standard does not specify requirements for development, validation and routine control of a process for
inactivating the causative agents of spongiform encephalopathies such as scrapie, bovine spongiform encephalopathy
and Creutzfeldt-Jakob disease. Specific recommendations have been produced in particular countries for the
processing of materials potentially contaminated with these agents.

NOTE—See also ISO 22442-1, ISO 22442-2 and ISO 22442-3.

1.2.5 This standard does not attempt to define what is considered an acceptable level of risk to justify an alternative
SAL. This risk assessment must be based on valid clinical and/or scientific data. As such, what is considered an
acceptable level of risk might vary from product to product.

2 Normative references

The following normative references contain provisions that, through reference in the text, constitute provisions of this
standard. For any dated reference, subsequent amendments to or revisions of the reference do not apply. However,
parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent
editions of the normative references indicated below.

ANSI/AAMI/ISO 14971, Medical devices—Application of risk management to medical devices

U.S. FOOD AND DRUG ADMINISTRATION. Current good manufacturing practice in manufacturing, processing,
packing, or holding of drugs; general. Code of Federal Regulations, Title 21, Part 210/211.

U.S. FOOD AND DRUG ADMINISTRATION. Biological products: General. Code of Federal Regulations, Title 21, Part
600/601.
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U.S. FOOD AND DRUG ADMINISTRATION. Quality system regulation. Code of Federal Regulations, Title 21, Part
820.

U.S. FOOD AND DRUG ADMINISTRATION. Human cells, Tissues, and Cellular and Tissue-based products. Code of
Federal Regulations, Title 21, Part 1271 (Revised April 1, 2010).

3 Definitions
For the purposes of this standard, the following definitions apply.

3.1 aseptic processing: Handling of sterile product, containers, and/or devices in a controlled environment in which
the air supply, materials, equipment and personnel are regulated to maintain sterility.

[SOURCE: ISO 11139:2018, 3.14]
3.2 bioburden: Population of viable microorganisms on or in the product and/or sterile barrier system.
[SOURCE: ISO 11139:2018, 3.23]

3.3 biologic: A preparation that is derived from living microorganisms, or their products, and used as a diagnostic,
preventive or therapeutic agent.

3.4 combination product: Entity presented as a single healthcare product that physically, chemically or otherwise
brings together or mixes items regulated under separate legislation.

NOTE—Primary mode of action (PMOA) is the single mode of action of a combination product that provides the most important
therapeutic action of the combination product. The most important therapeutic action is the mode of action expected to make the
greatest contribution to the overall intended therapeutic effects of the combination product.

[SOURCE: ISO 11139:2018, 3.54, modified — The NOTE has been changed.]

3.5 component sterilization: Individual constituent parts of an aseptically produced health care product that have
undergone a sterilization process.

3.6 D value, Do value: Time or dose required under stated conditions to achieve inactivation of 90 % of a population
of the test microorganisms.

[SOURCE: ISO 11139:2018, 3.75]
3.7 hazard: Potential source of harm.
[SOURCE: ISO/IEC Guide 51:2014, 3.2]

3.8 health care product(s): Medical device(s), including in vitro diagnostic medical device(s), or medicinal product(s),
including biopharmaceutical(s).

[SOURCE: ISO 11139:2018, 3.132]

3.9 medical device: Instrument, apparatus, implement, machine, appliance, implant, reagent for in vitro use or
calibrator, software, material or other similar related article, intended by the manufacturer to be used, alone or in
combination, for human beings for one or more of the specific medical purpose(s) of:

— diagnosis, prevention, monitoring, treatment or alleviation of disease;

— diagnosis, monitoring, treatment, alleviation of or compensation for an injury;

— investigation, replacement, modification or support of the anatomy or of a physiological process;
— supporting or sustaining life;

— control of conception;
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— disinfection of medical devices;
— providing information by means of in vitro examination of specimens derived from the human body;

and does not achieve its primary intended action by pharmacological, immunological or metabolic means, but which
may be assisted in its intended function by such means

NOTE—Products which may be considered to be medical devices in some jurisdictions, but not in others include:
— items specifically intended for cleaning or sterilization of medical devices

— pouches, reel goods, sterilization wrap, and reusable containers for packaging of medical devices for sterilization
— disinfection substances;

— aids for persons with disabilities;

— devices incorporating animal and/or human tissues;

— devices for in vitro fertilization or assisted reproduction technologies.

[SOURCE: ISO 11139:2018, 3.166]

3.10 microbial inactivation: Loss of ability of microorganisms to grow and/or multiply.

[SOURCE: ISO 11139:2018, 3.172]

3.11 probability of a non-sterile unit (PNSU): The probability of occurrence of a non-sterile unit.
NOTE —A PNSU is normally expressed as 10™.

3.12 product: Tangible result of a process.

NOTE—For purposes of sterilization standards, product is tangible and can be raw material(s), intermediate(s), subassembly(ies),
and health care products.

[SOURCE: ISO 11139:2018, 3.217, modified—The EXAMPLE has been deleted and a NOTE added.]

3.13 risk: Combination of the probability of occurrence of harm and the severity of that harm.

3.14 sterile: Free from viable microorganisms.

[SOURCE: ISO 11139:2018, 3.271]

3.15 sterility assurance level (SAL): probability of a single viable microorganism occurring on an item after sterilization
NOTE—It is expressed as the negative exponent to the base 10.

[SOURCE: ISO 11139:2018, 3.275]

3.16 sterilization: Validated process used to render product free from viable microorganisms.

NOTE 1—In a sterilization process, the nature of microbial inactivation is exponential and thus the survival of a microorganism on an
individual item can be expressed in terms of probability. While this probability can be reduced to a very low number, it can never be
reduced to zero.

[SOURCE: ISO 11139:2018, 3.277]
3.17 terminal sterilization: Process whereby product is sterilized within its sterile barrier system.

[SOURCE: ISO 11139:2018, 3.295]
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