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Learning
Objectives
1. Understand the definition of
parametric release

2. Understand the basic content of
international sterilization process
standards

3. Understand the documentation
and validation requirements for the
application of parametric release
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The self-study lesson on this central service topic
was developed by 3M Health Care. The lessons
are administered by KSR Publishing, Inc.

Earn CEUs
The series can assist readers in maintaining their
CS certification. After careful study of the lesson,
complete the examination at the end of this sec-
tion. Mail the complete examination and scoring
fee to Healthcare Purchasing News for grading.
We will notify you if you have a passing score of
70 percent or higher,  and you will receive a cer-
tificate of completion within 30 days. Previous
lessons are available on the Internet at
www.hpnonline.com.

Certification
The CBSPD (Certification Board for Sterile Process-
ing and Distribution) has pre-approved this in-ser-
vice for one (1) contact hour for a period of five
(5) years from the date of original publication.
Successful completion of the lesson and post test
must be documented by facility management and
those records maintained by the individual until
re-certification is required. DO NOT SEND LES-
SON OR TEST TO CBSPD.

For additional information regarding certification
contact CBSPD - 148 Main Street, Suite B-1, Leba-
non, NJ 08833 (www.sterileprocessing.org). For
more information direct any questions to
Healthcare Purchasing News (941) 927-9345, ext
202.

P
arametric release ... the phrase pro-
duces a vision of a fast and simple
system for the release of sterile

loads. No need for biological indicators,
no need for chemical indicators, no need
to wait for load release, no need to spend
money on indicators ... sounds like steril-
ity assurance heaven. However, like most
things in life that appear to be too good
to be true, there is more to the story. One
must understand the whole picture of
parametric release, before a decision can
be made as to how well this process might
work in your health care facility.

Parametric release – the basics
Parametric release is defined as the “Dec-
laration that a product is sterile, based
on records demonstrating that the pro-
cess parameters were delivered within
specified tolerances.”1 In other words,
the decision to release a load of pro-
cessed devices is based on the results of
physical measurements. The concept of
releasing sterile goods without the use
of biological or chemical indicators origi-
nated in the area of “industrial” steril-
ization, which refers to the processes and
systems employed by medical device
and pharmaceutical manufacturers to
produce sterile products. The paramet-
ric release approach evolved from the
very high level of product and process
understanding, change control, and
documentation that are demanded of
these manufacturers by government
regulators. In theory, parametric release
can be used for any sterilization method,
but is most commonly used for steam,
ethylene oxide, and radiation processes
in industry. It is important to note that
many device manufacturers, while fol-
lowing the strict requirements for con-
trol and documentation, still utilize bio-
logical monitoring rather than paramet-
ric release. Even in industry there are
situations where parametric release is
not beneficial or appropriate, and the use

of biological monitors is simpler or more
cost effective.

The “release” part of “parametric re-
lease” describes the last step in the steril-
ization process, that is, the release of pro-
cessed devices for patient use. The defi-
nition does not provide any information
on what is required before this final step.
So, we will have to look more closely at
the bigger picture.

The sterilization process
Understanding the concept of paramet-
ric release begins with an understanding
of the sterilization process as used in
health care facilities. It is common to think
of the “sterilization process” as only the
events that occur within the sterilizer it-
self. In reality, the sterilization process
refers to any activity that may impact the
outcome of the process and includes all

of the steps required to reprocess a medi-
cal device. These process steps include:
• Cleaning and decontamination
• Inspection and assembly
• Packaging, including the materials and

techniques
• Sterilizer loading
• Sterilization cycle (all conditions includ-

ing conditioning, exposure, and cool
down in a fully functional sterilizer)

• Storage and distribution
• Record keeping

This concept of the “total” sterilization
process demonstrates that the success of
the sterilization depends on the success-
ful completion of each of the elements of
the process. An error or failure in any one
of the steps could result in a sterilization
process failure.

International standards
The fundamental requirements for setting
up a parametric release system begin with
the international standards that define the
development and control of sterilization
processes. The International Organization
for Standardization (ISO) publishes these

The facts about
parametric release
Can it work in your facility?
by Craig Wallace
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standards. The ISO standards are then re-
viewed and adopted by national stan-
dards organizations such as AAMI (As-
sociation for the Advancement of Medi-
cal Instrumentation) in the United States.

The requirements for moist heat (steam)
sterilization processes are defined in
ANSI/AAMI/ISO 17665-1:2006 2 and the
document defining requirements for eth-
ylene oxide processes is AAMI/ISO
11135-1:2007.3 Both documents have the
same format and general content, with
specific information and requirements
suited to each sterilization method. These
standards do not differentiate steriliza-
tion processes that are performed in
health care settings from those performed
in industrial settings. However, as we will
see, the requirements are much more
achievable in industrial settings due to the
nature of industrial operations and the
available resources.

These standards are quite comprehen-
sive, and provide significant detail on a
wide range of topics pertaining to all as-
pects of the sterilization process. We will
look at the information and documenta-
tion required for three key areas that are
essential for the implementation of a para-
metric release program:
• The quality management system
• Product and process definition
• Process validation

The quality management
system
The quality management system is the
organization’s documentation framework
that ensures that the reprocessing of medi-
cal devices is completed in a consistent and
controlled manner. Its scope is quite broad
and will include responsibilities, pro-
cesses, procedures and resources for en-
suring specified requirements are consis-
tently met. It is a documentation package
containing the quality plan, policies, pro-
cedures, work instructions, test measure-
ment protocols and reference documents
applicable to all of the elements of the ster-
ilization process.4  In addition, it will con-
tain the facilities’ sterility release criteria,
the preventive maintenance program and
schedule, a system to evaluate any changes
in either operating procedures or items to
be sterilized, and will also contain a pro-
gram for auditing of operations and
records on an annual basis.5

The ISO sterilization process standards
do not attempt to provide all of the infor-
mation and requirements for the quality
system, rather, they refer to another ISO
standard that focuses only on this topic.
The referenced standard is ISO 13485:2003
Medical devices – Quality Management sys-
tems – Requirements for regulatory purposes.
This document provides detailed infor-
mation for key areas such as management
responsibility, resource management,
measurement, analysis, and improve-
ment, and purchasing controls.

A well designed and well maintained
quality system is a fundamental require-
ment for industrial sterilization processes,
and any process that will utilize paramet-
ric release. This is because consistency
and control of the process is crucial, and
this requires a broad and detailed docu-
mentation system. Development and
maintenance of this type of quality sys-
tem requires significant resources, includ-
ing highly trained personnel and initial
as well as on-going funding.

Product and process definition
The ISO sterilization standards require
that the facility define many aspects of the
system that will be used to process (in-
dustrial) or re-process (hospital) medical
devices. “Definition” includes under-
standing, documenting, and ultimately
controlling multiple variables of the pro-
cess and equipment.

The definition of the product is impor-
tant as the design, materials, and pack-
aging of the devices can have a signifi-
cant impact on key factors such as ster-
ilant penetration to all surfaces of the
device. A significant level of product un-
derstanding is also required by the stan-
dards, some examples of which are listed
below: 2

• Product to be sterilized shall be speci-
fied (i.e. documented)

• Product packaging systems shall be
specified and shall conform to ISO
11607-1 and 11607-2

• The criteria for assigning the product
family shall be specified

• If a process challenge device (PCD) is
used to represent the product and pack-
aging system, it shall be defined

• A system shall be specified to ensure
that the condition of the product and/
or its packaging system presented for

sterilization will not compromise the ef-
fectiveness of the sterilization process.
This system shall include at least the fol-
lowing elements:
° effective cleaning and disinfection in-

cluding reusable packaging systems,
when used

° integrity of the packaging system be-
fore and after exposure to the steril-
ization process

° environmental control in areas that
could have an impact on product
bioburden

The definition of the process is just as
important as that of the product. The ac-
tual process conditions will have a ma-
jor impact on the result of the overall
process. Naturally, the standards require
a significant level of process understand-
ing as well. Some examples of the re-
quirements for process understanding
include:2

• The sterilization process, including pro-
cess parameters and their limits, shall
be defined.

• The minimum level of sterility assur-
ance (SAL), to be achieved by the ster-
ilization process and/or within a prod-
uct shall be specified.

• If a product is to be sterilized by satu-
rated steam, the level of residual air and
non-condensible gas at the commence-
ment of the holding time shall not pre-
vent the contact of saturated steam on
all surfaces of the product, including the
surfaces in cavities, lumens, and tubing.

Validation
Perhaps the most important requirement
for a parametric release system is valida-
tion of the sterilization process. The stan-
dards define validation as the “docu-
mented procedure for obtaining, record-
ing and interpreting the results required
to establish that a process will consistently
yield product complying with predeter-
mined specification” 1. A process such as
sterilization is considered to be “special”,
in that the results of the process (i.e. ster-
ile product) cannot be effectively verified
by testing after the completion of the pro-
cess. So, if the final release of the devices
is to be based only on a check of physical
process parameters, rather than obtaining
additional process information from de-
vices such as biological and chemical in-

See SELF-STUDY on page 32
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dicators, the overall process must be vali-
dated and controlled.

The information required to complete
process validation is quite extensive. The
standards provide guidance on the over-
all validation process, which includes the
following steps:1

1. Installation Qualification (IQ): process
of obtaining and documenting evidence
that equipment has been provided and
installed in accordance with its specifi-
cation.

2. Operational Qualification (OQ): process
of obtaining and documenting evidence
that installed equipment operates within
predetermined limits when used in ac-
cordance with its operational proce-
dures.

3. Performance Qualification (PQ): process
of obtaining and documenting evidence
that the equipment, as installed and op-
erated in accordance with operational
procedures, consistently performs in ac-
cordance with predetermined criteria
and thereby yields product meeting its
specification.
So, the validation of the process requires

evidence (data) that all equipment to be
used in the overall sterilization process is

installed properly, that the equipment op-
erates as intended, and, in the most impor-
tant and complicated step, that the overall
process is effective in consistently produc-
ing sterile product. The majority of this test
data to support the validation process must
be generated at the facility itself.

Additional considerations
A validated process must have systems in
place to ensure that the process remains
stable and controlled. Change control is a
very important aspect of a validated sys-
tem. The possible effect of any “change”
must be assessed, and may require re-vali-
dation. This assessment must also be
documented. Examples of changes that
would require such an assessment:
• Addition of new devices that were not

part of the original validation process
• Changes in the design or materials of

any device
• Changes in sterilization load configura-

tion or load mix
• Any change in packaging materials or

design
• Any changes in materials used in the

process, such as detergents or steam
source

• Any change to the operating conditions
of the process
Even without an identifiable change,

the overall process must be revalidated
on an ongoing basis, to assess the effects
of any unintended changes. This revali-
dation is typically done annually.

Sterilization assurance in U.S.
hospitals
The rigorous testing and documenta-
tion requirements required by the ISO
standards would present a significant
challenge for the vast majority of health
care facilities in the U.S., and indeed,
the world. While some countries or re-
gions (e.g. Europe) claim to follow
these guidelines in their hospitals, the
reality is that true compliance to these
standards is a relatively rare occur-
rence.5, 6

While the ISO standards have been
adopted by the U.S. for industrial applica-
tions, health care facilities in the U.S. typi-
cally follow the recommended practices
developed and published by AAMI, such
as ANSI/AAMI ST79:20067 and ANSI/
AAMI ST41:20088. These documents out-
line requirements for quality systems and
process controls that are better suited for

SELF-STUDY from page 31 hospitals and clinics. The current practice
in U.S. health care facilities relies on the in-
tegration of physical, biological, and chemi-
cal indicators in combination with recom-
mended practice guidelines for device re-
processing to provide appropriate sterility
assurance for load and pack release. Para-
metric release is not currently recom-
mended because of the validation and
documentation requirements.

Parametric release requires the highest
level of documentation and control for all
steps in the overall sterilization process.
The documentation and validation re-
quirements presented in the ISO steriliza-
tion process standards are intended for
application in both industrial and health
care settings. However, the stated require-
ments for documentation, a quality sys-
tem and on-going validation are not real-
istic for the majority of health care facili-
ties at the present time. HPN
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1. Parametric release simply replaces the use
of biological and chemical indicators for
sterile load release with a review of the
physical parameters of the sterilization
process. Nothing else is required.
A. True
B. False

2. A rigorous quality management system is a
basic requirement for parametric release.
A. True
B. False

3. The Operational Qualification process
documents that equipment operates
according to specification.
A. True
B. False

4. A change to a new packaging supplier may
require re-validation in a parametric release
system.
A. True
B. False

5. The design and materials of a medical device
can have a significant impact on how
effectively it can be sterilized.
A. True
B. False

6. Parametric release can only be used for steam
sterilization
A. True
B. False

7. Parametric release is commonly used in health
care facilities around the world
A. True
B. False

8. From the perspective of the ISO
standards, the sterilization process only
involves the sterilizer itself.
A. True
B. False

9. Process validation is a fundamental
requirement for use of parametric
release
A. True
B. False

10. A validated process must be revalidated
on a routine basis
A. True
B. False
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