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Sterilization Quality
Control: Your Path to
Protecting Your Patients

BY CRAIG WALLACE

rotecting the patient is the
objective of all infection pre-
vention programs. Safe and
effective processing of med-
ical devices that have been used in
surgery and patient care is a critical
element of every healthcare infection
prevention program. The steriliza-
tion processes used in healthcare are
designed to kill all microorganisms on
the medical devices, rendering them
sterile. The problem, of course, is that
you can't see sterility. You can’t just
look at the instruments after process-
ing and decide if they are sterile and
safe for use on a patient. You need a
quality testing system designed to
provide you with the information you
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1. Discuss the key elements
of sterilization quality
control.

2. Review the information
provided by sterilization
monitoring tests.

3. Examine the current
best practice
recommendations for
sterilization monitoring.
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need to decide if the instruments are
safe for patient use.

Introduction to

quality control

Quuality control in manufacturing is a
process that relies on a test or combi-
nation of tests to ensure that a prod-
uct meets its required performance
or quality standard. Sterilization
quality control is a set of procedures
and tests intended to ensure that the
sterilized devices have been prop-
erly processed and are then safe for
patient use. The quality control plan
should address all stages of the pro-
cess, from the time soiled instruments
are received for cleaning and decon-
tamination until they are sterilized
and ready for patient use. The quality
tests used through the process may
include visual or functional inspec-
tions, or specific tests on the device
or process to demonstrate that the
latest step in the process was com-
pleted correctly. For this article we
will focus on quality control testing
during the last step in the process: the
complex and critical sterilization step.
Sterilization quality control processes
will generally be based on frequent
testing of the sterilizer with differ-
ent types of monitoring devices that
are designed to provide information
on different aspects of each steriliza-
tion process. These monitoring prod-
ucts are typically placed in different
locations within the loaded sterilizer
(load control) or inside the packs (pack
control) to provide a complete view of

the process. The information provided
by these monitors is reviewed and the
final decision about the quality of the
cycle (and hence safety of the instru-
ments) is made based on the results
of all the tests. This fundamental QC
approach is applied to both of the pri-
mary sterilization processes used in
healthcare today - steam sterilization
and vaporized hydrogen peroxide ster-
ilization (VH202).

Sterilization quality

control testing

Variations in a sterilization process
could significantly impact the effec-
tiveness of that process. Each type
of sterilization process has critical
process variables, or process vari-
ables that must be within their vali-
dated range or they can have a neg-
ative impact on the effectiveness of
the process. For steam sterilization the
critical process variables are exposure
time, temperature, and the presence of
saturated steam. For VH20O2 steril-
ization, the critical process variables
are exposure time, temperature, and
the concentration of hydrogen per-
oxide. Sterilization quality control
testing uses tests that are sensitive
to these critical process variables. The
best practice is to monitor the pro-
cess with different types of tests and
include the results of each of the tests
in the final load release decision. The
three types of tests typically used in
sterilization quality control are physi-
cal tests, chemical indicator tests, and
biological indicator tests.



Table 1: Types of Chemical Indicators

variable indicators

Type | Term Description and use
- Used on the outside of packages to differentiate processed
1 Process indicators .
from unprocessed items.
5 Indicators for Indicators used for specific sterilizer tests such as Bowie-
specific tests Dick tests for pre-vacuum steam sterilizers.
3 Single critical process Intended to react to a single critical process variable. Placed
variable indicators inside of packages.
4 Multicritical process Intended to react with one or more critical process

variables. Placed inside of packages.

Integrating indicators
5 Used inside of packages
or inside a PCD.

Intended to react with all critical variables and relate to a
calculated biological response.
Used inside of packages or inside a PCD.

6 Emulating indicators

Intended to react with all critical variables. Used inside of
packages or inside a PCD.

Physical testing

Physical monitors are electromechan-
ical sensors located in the sterilizer
chamber walls that measure physi-
cal variables such as temperature
and pressure in the sterilizer cham-
ber. Cycle time is also recorded as part
of the cycle record. Information from
these sensors is transmitted to a dis-
play and a printer, which produces a
paper record of the cycle.

Physical monitors provide important
information and should be reviewed
by qualified personnel after every
cycle. The physical monitors provide
information on any major malfunc-
tions that may have occurred in the
cycle and are also used to confirm
that the correct cycle was run. The
printed record is a valuable tool for
record keeping. Since physical sen-
sors are located in the sterilizer cham-
ber walls, they cannot provide infor-
mation on the physical environment
within the load or inside of packages
or containers.

Chemical indicators

Chemical indicators (CIs) are defined
as a “test system that reveals change
in one or more pre-specified process
variables based on a chemical or phys-
ical change resulting from exposure
to a process” 1. Chemical indicators
will either change color or have a vis-
ible chemical move along a window in

response to exposure to one or more of
the critical process variables.

Chemical indicators are categorized
based on how they respond to the ster-
ilization process. Six different types
are defined in the ISO international
standard for chemical indicators2.
Different types of chemical indicators
may have different applications. The
chemical indicator types and applica-
tions are summarized in Table 1. It
should be noted that chemical indica-
tor Types are not hierarchical; that is,
higher numbers do not mean better or
more robust indicators.

Chemical indicators play a broad
and important role in a sterilization
quality control program. Indicator
chemicals undergo a readily identifi-
able physical or chemical change when
exposed to certain levels of some or all
of the critical process variables. The
indicator type, and the manufacturer’s
instructions regarding the capabili-
ties of the chemical indicator should
be understood so the indicator result
can be correctly interpreted.

Process indicators such as tapes and
labels use color change chemistry to
make it easy to distinguish sterilized
from non-sterilized items to prevent
accidental use of instruments that
have not been processed. Process indi-
cators do not, however, provide infor-
mation on the quality of the steril-
ization process; rather, they simply

E) solventum

Lesson:

Sterilization Quality
Control: Your Path to
Protecting Your Patients

June 2025

This lesson was developed by
Solventum. Lessons are administered by
Endeavor Business Media.

Earn CEUs

After careful study of the lesson,
complete the examination online at
educationhub.hpnonline.com. You
must have a passing score of 80%
or higher to receive a certificate of
completion.

Certification

The Certification Board for Sterile
Processing and Distribution has pre-
approved this in-service unit 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 recertification is required. DO NOT
SEND LESSON OR TEST TO CBSPD.
www.cbspd.net.

Healthcare Sterile Processing

~ISPA

HEALTHCARE
STERILE PROCESSING
ASSOCIATION

X cesrn X

Association, myhspa.org, has
pre-approved this in-service for
1.0 Continuing Education Credits
for a period of three years, until
April 21,2027.

For more information, direct any
questions to Healthcare Purchasing
News editor@hpnonline.com.

Quiz Answers:
1.A,B,C,D,2.A,B,D,3.A,B,D,4.A,C,D,5.A,C,
6.A,B,C,7.A,B,8.A,B,C,9.C,10.A,B,C,D

hpnonline.com | June 2025 | 23



CONTINUING EDUCATION

%) solventum

demonstrate that the item has been
exposed to the process by a change in
indicator color.

Bowie-Dick tests provide impor-
tant information on the function of
the vacuum system on steam ster-
ilizers that use dynamic air removal
processes. These tests are done in an
empty chamber to assess the worst-
case conditions (maximum amount of
air to be removed). Bowie-Dick tests
are specific to steam sterilizers.

Chemical indicator types 3, 4, 5,
and 6 are designed to be placed inside
each package or container to provide
information on the sterilization con-
ditions at the location of the surgical
instruments themselves. Internal or
pack indicators provide a cost-effective
way to obtain information on the sta-
tus of each package and are particu-
larly useful in finding errors in pack-
aging or sterilizer loading. The amount
of information provided by the indica-
tor will depend on the type of indica-
tor selected.

Finally, for steam loads that don’t
contain an implant (more on this
below), Type 5 or Type 6 chemical
indicators can be placed inside a pro-
cess challenge device (PCD) and used
as part of a load release decision.

Biological indicators
Biological indicators (Bls) are defined
as a “test system containing viable
microorganisms providing a defined
resistance to a specified sterilization
process.”! Bls contain a large num-
ber of bacterial spores that are highly
resistant to the sterilization process.
After exposure to the process, the BI
is incubated to determine if the spores
produce any biological activity, which
would indicate a sterilization process
failure. Technological advancements
have reduced Bl readout times (incu-
bation time required to determine that
the Bl is negative) from days to min-
utes or seconds.

BIs are generally contained inside
PCDs, which are placed in the chamber
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Table 2: Load Release Testing - Vaporized

Hydrogen Peroxide (VH202) Sterilization

Loads containing implants

Loads without implants

Physical monitoring | Every cycle

Every cycle

On the outside of
every package

External
(process) Cl

On the outside of every package

Internal (pack) Cl Inside every package

Inside every package

Load challenge

device in each load

BI/PCD or FDA-cleared BI
containing quality monitoring

Optional monitoring with BI/PCD or FDA-
cleared BI containing quality monitoring
device in each load

Table 3: Load Release Testing - Steam Sterilization

Loads containing implants

Loads without implants

Physical monitoring | Every cycle

Every cycle

On the outside of
every package

External
(process) Cl

On the outside of every package

Internal (pack) Cl Inside every package

Inside every package

PCD
(load challenge)

In every load.

PCD with Bl and Type 5 Cl:

Optional use: PCD with Bi, BI/Type 5 Cl,
Bl Type 6 Cl

with the instrument load and are
designed to challenge the steriliza-
tion process and directly demon-
strate that the sterilization process
was effective in killing microorgan-
isms. BI will be able to detect prob-
lems with steam quality or VH202
concentration that are not detected by
the other indicators, as poor sterilant
quality will reduce the cycle lethality
and result in a positive BI.

Process challenge devices

Process challenge devices (PCD) are
defined as an “item providing a defined
resistance to a cleaning, disinfection,
or sterilization process and used to
assess performance of the process.”?
PCD contain a barrier system and a
biological or chemical indicator (or
both) that provide information about
the quality of the sterilization process.
The PCD barrier system restricts the
access of the sterilization process to
the indicator during routine process-
ing. It is intended to mimic the effect
of placement of the indicator inside one
of the sterilization load’s packages or
medical devices, where the load and
packaging would also restrict access

of the sterilization process to the
indicator. The PCD is easily retrieved
from the sterilizer after the cycle is
completed, and the indicator can be
removed and evaluated without com-
promising any of the load contents.

Quality control testing plans
The key U.S. recommended practice
standards for VH202 and steam ster-
ilization are AAMI ST583 and AAMI
ST79,* respectively. These standards
recommend using all three monitors
(physical, chemical, biological) and
combining the information they pro-
vide to decide if the instruments and
packages were processed correctly
and are safe for patient use. Table
2 reviews the recommended test-
ing plan for load release for VH202
sterilization:

Table 3 reviews the recommended
testing plan for load release for steam
sterilization:

Current quality testing recom-
mendations for VH202 and steam
sterilization are quite similar. Both
standards recommend a quality con-
trol plan that uses a combination of
physical, chemical, and biological



testing. And, both standards set
higher testing standards for loads
with implants, because of the higher
infection risk that could be posed by
an implanted device.
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decide whether instruments should be
released for use on patients. Industry
standards such as AAMI ST79 and
AAMI ST58 provide guidance on how
to perform quality control testing on

sterilization processes. HPN

Summary

Sterilization quality control is impor-
tant to patient safety. The use of phys-
ical monitors, CIs, and Bls provides
a comprehensive picture of the qual-
ity of a sterilization process to help
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Sterilization Quality Control:
Your Path to Protecting Your
Patients - Practice Quiz

1. A robust sterilization quality control
program is needed because:

A. you can't tell if an instrument is sterile just by looking at it

B. unexpected variations in a sterilization process

could make the process less effective
C. anon-sterile instrument can pose a threat to a patient
D. you need to ensure that the critical process

variables were within their expected range

2. The critical variables for steam sterilization are:
A. exposure time
B. temperature
C. cycle pressure
D. presence of saturated steam

3. The critical variables for vaporized
hydrogen peroxide sterilization are:
A. concentration
B. exposure time
C. elevation
D. temperature

4. The primary tools in sterilization quality control are:
A. physical monitors
B. peel pouches
C. chemical indicators
D. biological indicators

5. Physical monitors...

. provide information for the cycle printout

can replace biological and chemical indicators
can confirm if the proper cycle was run

can provide information on the

environment within the load
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. Chemical process indicators:
A. help distinguish between processed
and unprocessed items
B. often use color change chemistry
C. are often in the form of a tape or label
D. provide information on the quality

of the sterilization process

~

Chemical indicators
A. provide information on the critical process variables
B. are categorized based on the type
of information they provide
C. contain large numbers of bacterial spores
D. are never placed inside a PCD

8. Biological indicators:
A. directly determine if the sterilization
process can kill microorganisms
contain a large number of resistant bacterial spores
can detect problems with sterilant quality
require at least 2 days of incubation to provide results

rocess challenge devices

. are placed inside of loads or packages

make it easier for the sterilant to reach the indicator
provide a barrier to the sterilant to mimic

what happens inside the load

D. must contain a chemical indicator
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10. Recommended practices for sterilization quality control
A. differentiate between loads with implants
and loads without implants
B. recommend combined use of physical
monitors, Cls, and Bls
C. recommend use of chemical process
indicators on all packages
D. recommend the use of a chemical
indicator inside of every package

All CEU quizzes must
be taken online at:
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