F requently Asked Questions RN 20'0

—3M Sterilization Assurance Techline

by Sandra Velte, BA, CSPDT

Objectives

L.

5.

Discuss the Association for the Advancement of Medical
Instrumentation. Comprehensive guide to steam steriliza-
tion and sterility assurance in health care facilities,
ANSI/AAMI ST79:2010 & A1:2010 recommendations for
monitoring implants loads.

Discuss guidelines and recommended practices from AAMI
ST79 and the Association of periOperative Registered
Nurses (AORN) related to monitoring flash sterilization
(i.e., immediate-use steam sterilization or IUSS) cycles.
Describe recommendations from AAMI ST79 and AORN
related to cleaning verification.

Explain the implications for hospital users related to the
U.S. EPA Reregistration Eligibility Decision for Ethylene
Oxide (RED).

Describe guidelines from AAMI ST79 related to recall.

Test Questions
True (A) or False (B)

L.

70

It is acceptable to release implants before the biological
indicator (BI) result is known.
A. True B. False

According to the recent update to AAMI ST79, a Class 6
PCD can be used to release implants.
A. True B. False

Flash sterilization refers to 270°F/132°C gravity unwrapped
cycles only.

A. True B. False

If you flash instruments in open mesh-bottom surgical trays
and in rigid containers, both configurations need to be
routinely tested with a BI.

A. True B. False

Routine monitoring with a Bl is conducted in a full load for
flash cycles.

A. True B. False
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6. Mechanical cleaning equipment should be routinely
tested for proper functioning at least weekly and prefer-
ably daily.

A. True B. False

7. According to the EPA RED for EO, ethylene oxide ster-
ilization cycles in healthcare facilities must be
completed in a single-chamber.

A. True B. False

8. Use of a separate aeration cabinet is permitted in hospi-
tals and healthcare facilities.

A. True B. False

9. According to AAMI ST79, only a positive BI triggers
a recall.
A. True B. False

10. Ifa Class 5 or Class 6 CI PCD is used to monitor a non-
implant load and the CI fails, a recall back to the last
load with a negative BI result may be recommended.
A. True B. False

Introduction

As a member of the 3M Sterilization Technical Services
Team, my job responsibilities include answering the 3M
Sterilization Assurance Techline. In my career, I have
responded to thousands of telephone and email inquiries
from health care professionals from across the country.
These inquiries are not limited to questions about 3M
Sterilization Assurance products, but also include requests
for information related to sterilization standards and recom-
mended practices. Therefore, it is important that I am
familiar with the most current guidelines and recommended
practices from organization such as the Association for the
Advancement of Medical Instrumentation (AAMI), the
Association of periOperative Registered Nurses (AORN),
and the Centers for Disease Control (CDC), as well as regu-
lations from the Environmental Protection Agency (EPA).
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Staying up-to-date with the most current industry regulations
and standards can be a challenge for sterile processing profes-
sionals and a wide variety of questions are asked by callers to the
3M Sterilization Assurance Techline. Although I am continually
asked questions I have never heard before, there are several topics
that seem to come up on a regular basis. Answers to five
frequently asked questions from 2010 are discussed in this self-
study article.

With the recent publication of AAMI ST79:2010, did any-
thing change related to monitoring and releasing implants?

In October, 2010 AAMI published the second edition of
ANSI/AAMI ST79, Comprehensive guide to steam sterilization
and sterility assurance in health care facilities. An amendment to
the standard, A1:2010, was published with the 2010 version.!
[Note: Information on how to order this new edition is provided at
the end of this article.]

AAMI ST79:2010 still recommends that implant loads be
monitored with a biological indicator (BI) process challenge
device (PCD) that also contains a Class 5 integrating indicator,
and that the load should be quarantined until the BI results
are known.

In section 10.6.1 Process monitoring devices, of AAMI
ST79:2010 it states:

“Every sterilization load containing implants
should be monitored with a PCD containing a Bl (a
BI challenge test pack). A Class 5 integrating CI
should be included in this PCD. Implants should be
quarantined until the results of the BI testing are
available (CDC, 2008).”

Many thanks to the team at 3M Health Care for
working with healthVIE.com to provide the following
accredited course. IAHCSMM has awarded 1.5 contact
points for completion of this continuing education lesson
toward IAHCSMM recertification. The CBSPD has preap-
proved this inservice for 1.5 contact hours for a period of
five (5) years from the date of publication, and to be used
only once in a recertification period. This inservice is 3M
Health Care Provider approved by the California Board of
Registered Nurses, CEP 5770 for 1 contact hour. This form
is valid up to five (5) years from the date of publication.
Instructions for submitting results are on page 92.

healthVIE.com and 3M Health Care will be working
collaboratively to provide continuing education courses at
healthVIE.com.
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The reason that only biological indicators can be used
to release implants is because Bls provide the only direct
measure of lethality of a sterilization cycle. Biological indi-
cators are recognized by most authorities as being closest to
the ideal monitors of the sterilization process because they
measure the sterilization process directly by using the most
resistant microorganisms, and not by merely testing the
physical and chemical conditions necessary for steriliza-
tion.3 If the cycle is able to kill all the spores in the
biological indicator, then you have the highest assurance
that the bioburden on the items in the load was also killed.

In section 10.5.3.2 Using biological indicators, of
AAMI ST79:2010 it states:

“Rationale: The use of Bls provides evidence of
efficacy by challenging the sterilizer with a large
number of highly resistant bacterial spores.
Biological monitoring provides the only direct
measure of the lethality of a sterilization cycle.”!

Recommendations for early release of an implant,
before the BI result is known, also have not changed in
AAMI ST79:2010. If it is not possible to quarantine the
implant until the biological indicator is negative, because of
a documented medical emergency, then the implant can be
prematurely released on the result of the Class 5 integrating
indicator in the BI PCD provided that all the other moni-
toring results were acceptable. Two forms are still provided
in Annex L of ST79:2010 — an implantable devices load
record to document all implant loads and an exception form
to document premature release of implants before the BI
results are known. The exception form documents:

» the name of the patient,
the name of the implant,
the name of the surgeon,
the reason the implant was released early, and
what could have prevented the premature release.!

v v v Vv

In section 10.6.3 Release criteria for implants, of
AAMI ST79:2010 it clearly states:
“Releasing implants before the BI results are
known is unacceptable and should be the excep-
tion, not the rule.”!

What is new in AAMI ST79:2010 is that recommended
use for Class 6 emulating indicators is now provided. Tables
6 and 7 summarize the recommended use of sterilization
monitoring devices, including physical, chemical, and
biological indicators. These tables have been updated in the
2010 amendment to include guidance on the use and appli-
cation of Class 6 emulating indicators. A Class 6 emulating
indicator can be used:
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» as an internal chemical indicator (in the cycle for which
it is labeled),

» within a PCD to monitor and release non-implant loads
(in the cycle for which it is labeled), and

» within a PCD as an additional monitoring tool for
implant loads (in the cycle for which it is labeled).!

Here it is important to point out that, according to AAMI
ST79:2010, a Class 6 PCD cannot be used in the place of a BI
PCD to release implants and a Class 6 emulating indicator
cannot be used to release implants in an emergency.

As you know, each health care facility develops policies
and procedures based on laws and regulations, current scien-
tific knowledge, and accepted practice guidelines, and these
policies and procedures should be consistent throughout the
health care facility. It is necessary for facilities to follow
written policies and procedures so they can obtain Joint
Commission accreditation. An easy-to-use sterilization
process monitoring program should follow the most stringent
recommended practices, standards, and guidelines set forth by
organizations such as AAMI, AORN, and the CDC. As you
will see below, recommendations from AORN and CDC
related to monitoring implant loads are very similar to what is
recommended by AAMI ST79.

AORN recommends that implantable devices be moni-
tored with a biological indicator and quarantined until the BI
result is negative.

“XVLh.2 ...each load containing an implantable
device should be monitored with a BI and quarantined
until the results of the BI testing are available...”?

In the event of an emergency requiring flash sterilization
of an implant, AORN recommends the use of a rapid-action
BI and quarantining of the implant until the BI result is
known.

“IV.h. In an emergency, when flash sterilization of
an implant is unavoidable, a rapid-action Bl and a
Class 5 chemical integrating indicator (or enzyme-
only indicator) should be run with the load.”?

“IV.h.1 The implant should be quarantined on the
back table and should not be released until the rapid-
action BI provides a negative result.?

[Note: The enzyme-only indicator product has been
discontinued and is no longer available.]

In the 2008 CDC Guideline for Disinfection and
Sterilization in Healthcare Facilities, it states:

“Use biologic indicators for every load
containing implantable items and quarantine items,
whenever possible, until the biologic indicator is
negative.” 3
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What are the recommendations for monitoring flash
sterilization loads?

First, let’s establish what is considered a “flash” steriliza-
tion cycle. Originally, flash sterilization was used to reprocess
single dropped instruments mid-procedure, using the
unwrapped method and a 270°F/132°C gravity cycle.
However, over the years, flash sterilization has expanded to
include dynamic-air-removal (e.g., prevacuum) cycles as well
as other packaging methods.

It is also the case that flash sterilization has increased in
frequency and is often misused to process entire instrument
sets due to insufficient instrument inventory or late delivery of
loaners. Consequently, the term “flash” has negative connota-
tions attached to it.

Because flash sterilization has evolved over time, the
term “flash” no longer means the same thing to all people and
this has caused confusion in the industry. In June, 2010 AORN
reported on a collaborative effort by several organizations and
regulatory agencies, including AORN and AAMI, to establish
a standardized language for and understanding of what has
previously been called “flash sterilization.” The group decided
to call this type of sterilization “immediate-use steam sterili-
zation” or “IUSS.”* In the spring of 2011, a joint position
statement titled “Immediate-Use Steam Sterilization” was
published and the position statement can be found on the
AAMI website.> So expect an industry shift from the term
“flash sterilization” to “immediate-use steam sterilization.”

Having said that, let’s get back to discussing what the
current AAMI and AORN guidelines are for monitoring flash
cycles. As with all steam sterilization cycles, it is recom-
mended that flash sterilization cycles be monitored with
physical, chemical, and biological monitors.

For each flash cycle, the sterilizer printout (i.e., physical
monitor) should be reviewed and initialed by a trained and
knowledgeable person to verify that cycle parameters were
met and that the correct cycle was chosen for the load
contents.

According to AAMI ST79:2010, routine sterilizer effi-
cacy monitoring of flash sterilizers is done with one or more
BIs and one or more CIs in a BI challenge test tray (i.e., PCD)
placed on the bottom shelf over the drain in an otherwise
empty chamber. In addition, if you are running prevacuum
flash cycles you also need to test your sterilizer daily with a
Bowie-Dick test.

All different cycles used must be tested separately. For
example, if you run both gravity and prevacuum flash cycles
you would need to test each of these with the appropriate BL
However, if you run three minute and ten minute open tray
gravity cycles, then you only need to test the shorter, more
challenging, three minute cycle. Keep in mind that AAMI
ST79 recommends testing all tray configurations that are used
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Like AORN, AAMI ST7Y recommends that mechanical cleaning
equipment be monitored upon installation, weekly (preferably
aily) during routine use, and after major repairs.

(e.g., open, mesh-bottom surgical trays; rigid container
systems; protective organizing cases; and single-wrapped
surgical trays) because they each create a different challenge to
air removal and steam penetration.

Since 2009 AORN has recommended the use of rigid ster-
ilization containers for flash sterilization (see below) and many
facilities have adopted this recommended practice. Keep in
mind that if you change the packaging configuration used for
flash, you may also need to update your policies and proce-
dures for monitoring flash cycles to ensure you are conducting
the BI testing correctly.

“IV.e. Rigid sterilization containers designed and
intended for flash-sterilization cycles should be used.

(PNDS: 170, 198)

Rigid flash-sterilization containers:

» reduce the risk of contamination during transport to the
point of use,

» facilitate ease of presentation to the sterile field, and

» protect sterilized items during transport.””2

AAMI ST79:2010 recommends that an internal chemical
indicator (Class 3, 4, 5 or 6) be used inside each sterilized
package, tray, or rigid container system. AORN gives more
detailed recommendations related to monitoring flash cycles
and specifically recommends the use of Class 5 integrating
indicators in all flash cycles:

“IV.c.3. Biological (BI) and chemical indicators
should be used to monitor sterilizer efficacy and assess
compliance of monitoring standards established for
gravity-displacement and dynamic air-removal steril-
izers. Class 5 chemical integrating indicators should
be used within each sterilizer container or tray.?

What do the guidelines say about monitoring cleaning
equipment?

Most guidelines on monitoring focus on the sterilization
process, but it is important to remember the old adage that you
cannot achieve sterilization without effective cleaning. There is
no such thing as sterile dirt; therefore, an instrument that is not
properly cleaned cannot be sterilized.

While in the past hospitals have relied mainly on visual
inspection to verify the adequacy of cleaning, recommended

practices are beginning to discuss a less subjective approach.
Both AORN and AAMI recommend that health care personnel
perform verification tests as part of their overall quality assur-
ance program to ensure that mechanical cleaning equipment is
working properly and according to the manufacturer’s specifi-
cations.

AORN first addressed the need for a quality assurance
program around cleaning in their 2009 Recommended
Practices for Cleaning and Care of Surgical Instruments and
Powered Equipment. AORN recommends that both mechan-
ical washers and manual cleaning methods be monitored or
evaluated for efficacy. The quote below is from the
AORN:2011 edition.

“XXIl.a. A quality management program should
be in place to test mechanical cleaning equipment.

Mechanical instrument washers should be tested
for proper functioning before initial use, weekly
during service, and after major maintenance.

Manual cleaning should be evaluated when new
types of instruments are reprocessed and periodically,
at intervals determined by the health care organiza-
tion.”®

In 2009, AAMI ST79 also added recommendations
related to the frequency of monitoring mechanical cleaning
equipment to ensure it is working properly. Like AORN,
AAMI ST79 recommends that mechanical cleaning equipment
be monitored upon installation, weekly (preferably daily)
during routine use, and after major repairs.

In section 10.2 Monitoring of mechanical cleaning
equipment, ST79 explains that “[a] major repair is a repair that
is outside the scope of routine preventive maintenance and that
significantly affects the performance of the equipment.
Examples include replacement of the water pump(s), detergent
delivery system, heating system, water delivery system, water
treatment system, or computer control or an upgrade to soft-
ware.”!

Additionally, many washers have printouts. ST79 recom-
mends that these printouts be reviewed and initialed for
each cycle to verify the washer completed all phases of the
cycle. And, of course, it is important to document all moni-
toring results.

In section 10.2 Monitoring of mechanical cleaning equip-
ment, AAMI ST79 makes the following statement.

“Ideally, cleaned medical devices should be trace-
able to the patients on whom they are used.”!

If you have not yet incorporated cleaning verification in
your department and wonder how to do it, Annex D titled
User verification of cleaning processes included at the back of
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ST79 would be a good resource to consult. Annex D includes two
tables that review the methods available to assess the cleanliness
of cleaned instruments and the efficacy of washer-disinfectors.

After the exposure phase in an ethylene oxide sterilizer,
is it acceptable to transfer the load to a separate aerator or
to open the load to retrieve the BI for incubation?

Ethylene oxide (EO or ETO) is used in hospitals as a low
temperature sterilant for items that are heat- and/or moisture-
sensitive. In the United States, ethylene oxide is regulated as
a pesticide by the Environmental Protection Agency (EPA). The
EPA periodically reviews the benefits and associated risks with
the continued use of chemical pesticides, a process known as a
Reregistration Eligibility review.

In 2008, the EPA completed a Reregistration Eligibility
Decision (RED) for EO. The decision permits the continued use
of ethylene oxide as a pesticide provided users adopt new risk
mitigation measure indicated on EO labels. During the EPA’s
RED for EO, the public and industry stakeholders were given the
opportunity to provide input. The EPA reviewed alternative
methods of device sterilization and concluded, “Based on avail-
able information, EPA considers ETO critical to sterilization in
the medical industry and necessary to protect public health.”?

The 2008 EPA RED for EO determined that the benefits
of using EO outweigh the associated risks, provided that risk
mitigation measures are adopted by users and that suppliers
amend EO labels to incorporate the recommended risk mitigation
measures. These new risk mitigation measures are designed to
reduce the potential for adverse health effects associated with
long-term inhalation exposure to EO. There are two specific
restrictions for EO usage in hospitals and healthcare facilities:

» “Sterilization/fumigation with ETO must be performed only
in vacuum or gas tight chambers designed for use with
ETO.”

» “After February 28, 2010, a single chamber process is
required for ETO treatment (sterilization and aeration are to
occur in the same chamber) in hospitals and healthcare
facilities.””

Therefore, healthcare facilities currently transferring
sterilized loads to a separate aeration cabinet will have to modify
their work practices and perform sterilization and aeration in
a single chamber.

Suppliers of EO are required to revise their product labeling
to reflect the new requirements. In addition to the specific
restrictions for EO usage in hospitals described above, amended
EO labels must include language about Personal Protective
Equipment (PPE). The EPA recommends that handlers wear a
long-sleeved shirt and long pants, shoes and socks, and chemical
resistant gloves. Respiratory protection is recommended with the
ambient EO concentration equals or exceeds the 1 part per

healthVIE.com

These new risk mitigation measures are desioned
to reduce the potential for adverse health effects
associated with long-term inhalation exposure to £,

million (ppm) 8-hour time weighted average Permissible
Exposure Limit (PEL) stipulated in OSHA’s occupational
exposure standard to EO (29 CFR 1910.1047).8 The EO
label/Directions for Use must also contain the following
statement: “Employers in facilities that use ETO must
comply with all of the requirements for ETO use specified in
29 CFR 1910.1047.77:8

The availability of the EO RED was announced in the
April 16, 2008 Federal Register and explained in a March
2010 Fact Sheet.” Contact your EO supplier to be sure you
have current Directions for Use.

All 3M™ Steri-Vac™ Gas Sterilizer/Aerators begin in-
chamber aeration automatically upon completion of the EO
gas exposure phase and a final purge. Additionally, 3M Steri-
Vac Sterilizer/Aerators operate at negative pressure (i.e., at a
vacuum) throughout the sterilization cycle. Thus users of
Steri-Vac sterilizers can comply with both the single-
chamber process and vacuum chamber requirements. If you
have a different brand of EO sterilizer, contact the manufac-
turer to determine whether the sterilizer features in-chamber
aeration and negative pressure/gas tight operation.

The EPA RED does not specifically address retrieval of
biological indicator (BI) test pack or PCD during aeration.
However, as the goal of the single chamber process is risk
mitigation through the reduction of ambient EO levels in
hospitals, it may be presumed that it is no longer acceptable
to retrieve BI test packs from the sterilizer until the aeration
phase is complete.

The use of a separate aeration cabinet is no longer
permitted in hospitals and healthcare facilities as the EPA
requires a single chamber EO process. While the EPA RED
risk mitigation requirements were effective February 28,
2010, in a March, 2010 website notice, the EPA clarified that
hospitals should implement the change when the labeling on
the EO containers is updated.®

3M Steri- Vac Sterilizer/Aerators, which operate at nega-
tive pressure throughout the cycle and use single-dose 3M
Steri-Gas™ EO cartridges, include a number of engineering
features designed to provide a safe operating environment.
When properly installed and operated according to instruc-
tions, operator exposure to EO is below the OSHA PEL and
respiratory protection is therefore not required for routine

continued on page 84
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Figure 12. Decision tree for conducting investigations of steam sterilization process
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Table 8. Checklist for identifying reasons for steam sterilization process failures
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sterilizer use. Regardless of the EO sterilizer manufacturer, your
facility should have employee exposure monitoring results on
file per OSHA’s occupational exposure standard for EO (29 CFR
1910.1047).8

Is it correct that only a positive biological indicator would
cause a recall?

In the A2 amendment to AAMI ST79 that was published at
the end of 2009, section 10.7.5, previously entitled “Positive BI
results,” was renamed “Actions to take when PCDs (BI challenge
test packs or CI challenge test packs) indicate failure.” This
significant change reminds us that any indication of a steriliza-
tion process failure must be taken seriously. AAMI ST79 now
recommends quarantining the load and recalling all loads back to
the last negative BI if the cause of the failure isn’t immediately
identified. It is important to understand that in the past, only
positive BI results could cause a recall; however, now, recall has
been expanded to include failing CI PCDs and physical monitors.

ST79 includes two tools, a decision tree and a checklist, to
assist with root cause investigation of steam sterilization process
failures. I think you’ll find these tools to be quite useful the next
time your department experiences a steam sterilization process
failure.

» Figure 12 — Decision tree for conducting investigations of
steam sterilization process failures (see below)

» Table 8 — Checklist for identifying reasons for steam sterili-
zation process failures (see below)

The decision tree in section 10.7.5 is a flow chart that walks
you through the steps to take in the event of a sterilization
process failure. Two scenarios are described. In one case, if the
cause of the failure is immediately identified and confined to one
load or item, for example an operator selected an incorrect steril-
ization cycle or used an inappropriate monitoring tool, then the
problem should be corrected and the load reprocessed. However,
if the cause of the failure is not immediately identified, ST79
now recommends quarantining the load and recalling all loads
back to the last negative BI. The root cause of the sterilization
failure should be investigated and if the sterilizer or utilities need
major repairs, qualification testing should be conducted before
the sterilizer is put back into routine use.

While it is easy to say “investigate and identify the root
cause” of a sterilization process failure, in reality it is often diffi-
cult to do. Therefore, Table 8 in section 10.7.5 provides a
checklist to assist during a root cause investigation.
I recommend you use it the next time you are investigating
a sterilization process failure with your facilities engineer. The
table divides the causes of sterilization process failures into two
categories: 1) operator error and 2) sterilizer or utility malfunc-
tion. The length of this checklist illustrates how many different
things can contribute to sterilization process failures.
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Revise your policy and procedure to reflect that when a
physical monitor or PCD (containing a BI or CI) indicates a
sterilization process failure, the load should be quarantined
and an investigation should be initiated. Additionally, a recall
back to the last negative BI should initiated if the cause of the
failure isn’t quickly identified. For example, if you use a
Class 5 or Class 6 CI PCD to monitor non-implant loads, and
the CI fails, that load should be quarantined while the root
cause is investigated. If the cause of the failed CI PCD is not
immediately identified as an operator error confined to only
that load, all loads back to the last negative BI PCD must be
recalled and reprocessed. This is just one of the many reasons
a facility may choose to monitor every load with a BI PCD.

I hope this information from AAMI, AORN, CDC and
EPA is helpful as you update your department policies and
procedures. Feel free to call the 3M Sterilization Assurance
Techline if you have any questions.
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