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T he following Recommended Practices for Ster-
ilization have been approved by the AORN 
Recommended Practices Advisory Board. They 

were presented as proposed recommendations for 
comments by members and others. They are effective 
June 15, 2012. These recommended practices are 
intended as achievable recommendations represent-
ing what is believed to be an optimal level of prac-
tice. Policies and procedures will reflect variations in 
practice settings and/or clinical situations that deter-
mine the degree to which the recommended practices 
can be implemented. AORN recognizes the various 
settings in which perioperative nurses practice, and 
as such, these recommended practices are intended 
as guidelines adaptable to various practice settings. 
These practice settings include traditional operating 
rooms (ORs), ambulatory surgery centers, physicians’ 
offices, cardiac catheterization laboratories, endos-
copy suites, radiology departments, and all other 
areas where surgery and other invasive procedures 
may be performed. 

Purpose
These recommended practices provide guidance for 
sterilizing items to be used in the perioperative set-
ting. The creation and maintenance of an aseptic 
environment has direct influence on patient out-
comes. A major responsibility of the perioperative 
registered nurse (RN) is to minimize patient risk for 
surgical site infections (SSIs). One of the measures 
for preventing SSIs is to provide reusable surgical 
items that are free of contamination at the time of 
use. This can be accomplished by subjecting them to 
cleaning and decontamination, followed by a disin-
fection or sterilization process.

The Spaulding classification system is commonly 
used to classify patient care items to determine the 
appropriate level of processing.1 The Spaulding clas-
sification system, developed by Earl Spaulding in 
1968, classifies items as noncritical, semicritical, or 
critical and identifies the appropriate processing 
method for each category. Infection preventionists 
and others use this system to determine the correct 
processing methods for preparing instruments and 
other items for patient use. According to the Spauld-
ing classification system, the level of processing 
required is based on the nature of the item that 
requires processing and the manner in which the 
item is to be used.

These recommended practices address processing 
of critical medical devices. Processing of noncritical 
and semicritical devices is outside the scope of this 
document. The difference between noncritical and 
semicritical devices is as follows.

Noncritical devices are devices that contact only 
intact skin. Noncritical devices require low-level  

disinfection or cleaning. Examples of noncritical 
devices include

• tourniquets and blood pressure cuffs,
• stethoscopes, and
• Mayo stands.
Semicritical devices are devices that come in con-

tact with nonintact skin or with mucous membranes 
and require a minimum of high-level disinfection. 
Examples of semicritical devices include

• vaginal and rectal probes,
• respiratory therapy equipment,
• bronchoscopes, and 
• laryngoscope blades.2,3

Sterilization provides the highest level of assur-
ance that surgical items are free of viable microbes.1 
Although these recommendations include several ref-
erences to cleaning, decontamination, disinfection, 
and packaging, the major focus is on sterilization.

These recommended practices include recommen-
dations for high-temperature sterilization (ie, steril-
ization by steam), low-temperature sterilization (ie, 
ethylene oxide, low-temperature hydrogen peroxide 
gas plasma, low-temperature hydrogen peroxide 
vapor, dry heat, ozone), and processing using a liquid 
chemical sterilant system using peracetic acid. 

Cleaning, decontamination, disinfection, and 
packaging of sterile medical devices are outside the 
scope of this document. The reader should refer to 
the AORN “Recommended practices for cleaning and 
care of surgical instruments and powered equip-
ment”4 and “Recommended practices for high-level 
disinfection”5 for additional guidance.

Evidence Review
A medical librarian conducted a systematic literature 
search of the databases MEDLINE®, CINAHL®, Sco-
pus®, and Cochrane Database of Systematic Reviews 
for meta-analyses, randomized and nonrandomized 
trials and studies, systematic and nonsystematic 
reviews, and opinion documents and letters. Search 
terms included sterilization, ethylene oxide, steam, 
peracetic acid, dry heat, hydrogen peroxide gas, 
ozone, hospital equipment and supplies, prostheses 
and implants, surgical equipment, infusion pumps, 
disposable equipment, diagnostic equipment, flash 
sterilization, immediate use, surgical equipment and 
supplies, equipment contamination, microbial con-
tamination, indicators and reagents, fungi, bacterial 
contamination, ethylene oxide toxicity, and biofilms, 
as applicable.

The search was limited to articles published in 
English between 2005 and 2011. Older articles were 
included where there were no articles within this 
time period. Additional articles not identified in the 
original literature search were obtained by reviewing 
the reference lists of the original articles. The librarian 
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RP: Sterilization
also established continuing alerts on the sterilization 
topics. The lead author and medical librarian identified 
relevant documents from government agencies,  
standards-setting bodies, and equipment manufactur-
ers, with the lead author requesting other guidelines, 
professional literature, and book chapters as necessary.

Articles identified by the search were provided to 
the project team for evaluation. The team consisted of 
the lead author, two members of the Recommended 
Practices Advisory Board, two members of the 
Research Committee, and an ad hoc member of the  
Evidence Rating Task Force. The lead author divided 
the search results into topics and assigned members of 
the team to review and critically appraise each article 
using the Johns Hopkins Evidence-Based Practice 
Model and the Research or Non-Research Evidence 
Appraisal Tools as appropriate. The literature was 
independently evaluated and appraised according to 
the strength and quality of the evidence. Each article 
was then assigned an appraisal score as agreed upon 
by consensus of the team. The appraisal score is noted 
in brackets after each reference citation, as applicable.

The collective evidence supporting each interven-
tion within a specific recommendation was summa-
rized and used to rate the strength of the evidence 
using the Oncology Nursing Society Putting Evidence 
into Practice (ONS PEP®) schema. Factors considered 
in review of the collective evidence were the quality of 
research, quantity of similar studies on a given topic, 
and consistency of results supporting a recommenda-
tion. The evidence rating is noted in brackets after 
each intervention.

Editor’s note: MEDLINE is a registered trademark of 
the US National Library of Medicine’s Medical Litera-
ture Analysis and Retrieval System, Bethesda, MD. 
CINAHL, Cumulative Index to Nursing and Allied 
Health Literature, is a registered trademark of EBSCO 
Industries, Birmingham, AL. Scopus is a registered 
trademark of Elsevier B.V., Amsterdam, Netherlands. 
ONS PEP is a registered trademark of the Oncology 
Nursing Society, Pittsburgh, PA.

Recommendation I

Patient care items should be processed for reuse based on the 
intended use of the item.

I.a.  Items that enter sterile tissue or the vascular 
system are categorized as critical and should be 
sterile when used.1,6 Sterilization may be accom-
plished using a variety of sterilization methods 
and technologies (eg, steam, ethylene oxide, 
hydrogen peroxide). [Recommended for 
Practice]

Examples of critical items include
surgical instruments,
cutting endoscopic accessories that break the 
mucosal barrier, and
implants. 

I.a.1. If it is determined that in-house reprocessing 
of single-use devices is feasible, a program 
for reprocessing of single-use devices that 

meets US Food and Drug Administration 
(FDA) requirements and includes policies, 
procedures, competencies, and educational 
requirements should be developed. Repro-
cessing of single-use medical devices is out-
side the scope of this document.

I.a.2. If it is determined that in-house reprocess-
ing of single-use items is not feasible and it 
is still the intention of the facility to target 
some single-use devices for reprocessing, 
the facility should investigate the feasibility 
of using the services of a third-party repro-
cessing company. Criteria for evaluating the 
services of a third-party reprocessor and 
identifying single-use items for reprocessing 
are outside the scope of this document.

Recommendation II

Devices labeled as single-use should not be reprocessed unless 
the FDA guidelines for reprocessing of single-use devices can 
be met.

In 2000 the FDA issued a guidance document for 
reprocessing of single-use devices.7 This document 
details the requirements that a reprocessor must meet. 
These requirements are the same requirements that the 
original device manufacturer must meet. They include

• registering as a reprocessing firm and listing all 
products that are reprocessed;

• submitting reports of associated adverse events to 
the FDA;

• tracking devices that, in the event of failure, 
could have serious outcomes;

• correcting or removing from the market unsafe 
devices; and

• m e e t i n g  m a n u f a c t u r i n g  a n d  l a b e l i n g 
requirements.

An in-depth explanation of these guidelines can be 
accessed on the FDA web site.7,8 Meeting these require-
ments is beyond the capabilities of most health care 
facilities.

II.a.  Health care facilities considering reprocessing 
single-use devices should identify devices 
labeled as single-use that they would like to 
reprocess, review the FDA guidance document, 
and, based on the requirements within the doc-
ument, make a determination as to the feasibil-
ity of reprocessing those devices within the 
facility.7 [Recommended for Practice]

Recommendation III

Items to be sterilized should be cleaned, decontaminated, 
inspected, packaged, sterilized, and stored in a controlled envi-
ronment and in accordance with the AORN “Recommended 
practices for cleaning and care of surgical instruments and 
powered equipment”4 and the device manufacturer’s validated 
and written instructions for use.

A controlled environment is intended to facilitate 
effective decontamination, assembly, sterilization, and 
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storage and to minimize environmental contamination 
and maintain sterility of sterilized items.

Effective sterilization cannot take place without 
effective cleaning. The process of sterilization is nega-
tively affected by the amount of bioburden and the 
number, type, and inherent resistance of microorgan-
isms, including biofilms, on the items to be sterilized. 
Soils, oils, and other materials may shield microorgan-
isms on items from contact with the sterilant or com-
bine with and inactivate the sterilant.1,6,9

III.a.  Items sterilized outside of the facility in which 
they will be used, unless they are processed in a 
commercial FDA-regulated instrument steriliza-
tion facility, should be removed from their con-
tainer or wrapper and cleaned, decontaminated, 
and sterilized according to the manufacturer’s 
validated and written instructions for use 
within the organization in which they will be 
used. [Likely to be Effective]

Controlled conditions reduce the risk of con-
tamination.6 It is not possible to know the con-
ditions under which items were cleaned, pack-
aged, and sterilized at another facility or to 
know the conditions of transport. 

III.a.1. Facilities in which instruments are rou-
tinely processed at a satellite facility or at a 
campus site that requires transportation of 
the sterilized items from one building to 
another should develop policies and proce-
dures to ensure standardized processing 
procedures, controlled conditions of trans-
port, and oversight of all aspects of process-
ing and transport. Criteria for such a prac-
tice are outside the scope of this document.

III.b.  Functional workflow patterns should be estab-
lished to create and maintain physical separa-
tion between the decontamination and steriliza-
tion areas.6,10 [Likely to be Effective]

Physical separation aids in achieving environ-
mental and microbial control. During manual 
cleaning of instruments, particulates, aerosolized 
matter, dust, and microbial counts are elevated. 
Physical separation and vented airflow to the 
outside minimizes potential contamination of 
processed items.10 

III.b.1. Attire, use of personal protective equipment 
(PPE), and limitations in personnel access 
and movement should be based on expected 
contamination levels (Table 1).

III.b.2. Functional workflow patterns should be 
established in the following order, from 
potentially high contamination areas to 
clean areas:
1. decontamination area,
2. preparation and packaging,
3. sterilization processing,
4. sterile storage, and 
5. clean distribution.

A workflow pattern that begins in the 
decontamination area (ie, dirty) and flows 
to the clean distribution area can help to 
prevent clean or sterile items from reenter-
ing a contaminated area where they may be 
recontaminated.

III.b.3. Traffic patterns should be established to 
protect personnel, equipment, supplies, and 
instrumentation from sources of potential 
contamination. Traffic patterns should 
define access restrictions, movement of per-
sonnel, and appropriate attire according to 
AORN recommended practices.10

III.c.  Room temperature, humidity, and ventilation 
must be controlled and monitored in accor-
dance with local, state, and federal policy and 
regulation. Table 2 provides parameters for the 
controlled environment.6 [Likely to be Effective]

Table 1.  aTTire and Personal ProTecTive equiPmenT requiremenTs1

Work area Scrubs Head 
covers

Gloves* Gowns# Eye 
protection+

Masks or 
face shields±

Decontamination X X X X X X

Preparation and packaging X X

Sterilization processing X X

Sterile storage X X

*Gloves should be waterproof, general-purpose utility, or heavy duty.
#Gowns must be liquid-resistant with sleeves.
+Eye protection includes goggles/eye glasses with side shields or chin-length face shields.
± Masks should be fluid-resistant.
Other protective equipment (such as shoe covers) may be worn as needed. The type and characteristics will depend on the task 
and degree of anticipated exposure.

RefeRence

1. Occupational Safety & Health Administration. US Department of Labor. Toxic and hazardous substances. Appendix A: bloodborne pathogens. 29 
CFR §1910.1030. Fed Regist. 1991;56(235):64004-64182. Effective December 6, 1991. http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_
table=standards&p_id=10051. Accessed April 25, 2012.

http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=standards&p_id=10051
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=standards&p_id=10051
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Bacteria and fungi thrive at warm tempera-

tures, whereas cooler temperatures may impede 
bacterial and fungal growth in the decontamina-
tion area. Regulated environmental controls in 
work areas are essential for the comfort of per-
sonnel wearing appropriate attire and PPE.6

III.d.  Monitoring results should be readily retriev-
able.6 [Likely to be Effective]

Monitoring and recording environmental 
controls in each area will assist in verification 
that minimum recommended parameters are 
met and maintained and will identify when cor-
rective action needs to be taken.

A mechanism with memory for history of 
temperature and humidity can alert personnel if 
there was a deviation during unmanned times. 

III.e.  Items to be sterilized should be decontaminated 
before inspection, packaging, and sterilization.4,6 
[Likely to be Effective]

III.e.1. Health care personnel should use standard 
precautions when performing decontamina-
tion activities.

Standard precautions are designed to 
protect patients and health care workers 

from contact with recognized and unrecog-
nized sources of infectious diseases.11,12

Recommendation IV

Items to be sterilized should be inspected for cleanliness and 
proper function in accordance with AORN’s “Recommended 
practices for cleaning and care of surgical instruments and 
powered equipment.”4

Debris remaining on a device may compromise the 
subsequent sterilization process.1

IV.a.  Instruments should be inspected for cleanliness 
and function before packaging and sterilization. 
[Effectiveness Not Established]

Although commercially available tests can be 
used to verify the cleaning process,1 there is no 
universally accepted standard for clean. Visual 
inspection is a subjective assessment that 
depends on the operator. It has limited efficacy 
but is commonly used to determine cleanliness. 
Inspection under magnification and ancillary 
lighting can assist in viewing residual soil and 
determining cleanliness.13

In one study, investigators rated 91% of 
cleaned instruments as visually clean. However, 
upon examination under a microscope, they 

Table 2.  ParameTers for conTrolled environmenTs during sTerilizaTion1,2

Functional area Airflow Minimum number of 
air exchanges per 

hour

All air exhausted 
directly to the out-

doors

Temperature Relative humidity

Soiled/
decontaminated

Negative (in) 10 
*(6)

Yes 60° F to 65° F 
(16° C to 18° C)

20% to 60%

Sterilizer equipment
access

Negative (in) 10 Yes 75° F to 85° F  
(24° C to 29° C)

20% to 60%

Sterilizer loading/
unloading

Positive (out) 10 Yes 68° F to 73° F  
(20° C to 23° C)

20% to 60%

Restrooms/
housekeeping

Negative (in) 10 Yes 68° F to 73° F 
(20° C to 23° C)

20% to 60%

Preparation and
packaging

Positive (out) 10 (downdraft 
type)

No 68° F to 73° F 
(20° C to 23° C)

20% to 60%

Textile packaging
room

Positive (out) 10 (downdraft 
type)

No 68° C to 73° F 
(20° C to 23° C)

20% to 60%

Clean/sterile
storage

Positive (out) 4 (downdraft 
type)

No ≤ 75° F 
(≤ 24° C)

≤ 70%

* The Facilities Guideline Institute recommends a minimum of 6 air exchanges an hour in decontamination. AAMI recommends 10 
exchanges.
Regulatory agencies may enforce the American Society for Healthcare Engineering (ASHE) or AAMI recommendations listed in 
Table 2. They also may enforce other recommendations, such as the 2000 NFPA 101, which states the relative humidity should be 
at 35%. As stated in the ASHE document, these parameters are intended to be used for the design of the heating, ventilation, and 
air conditioning systems and there may be daily fluctuations based on the environmental conditions.

RefeRences

1. Association for the Advancement of Medical Instrumentation. ANSI/AAMI ST79:2010, A1:2010 & A2:2011, Comprehensive guide to steam sterilization and 
sterility assurance in health care facilities. Arlington, VA: Association for the Advancement of Medical Instrumentation; 2010 & 2011. Adapted and reprinted with 
permission. Further reproduction or distribution prohibited.

2. ANSI/ASHRAE/ASHE Addendum D to ANSI/ASHRAE/ASHE Standard 170-2008. Atlanta, GA: American Society of Heating, Refrigerating and Air-Conditioning 
Engineers; 2010. 



517

Sterilization and Disinfection
RP: Sterilization

determined that 84% of the instruments that 
looked clean contained residual debris.14 

IV.b.  The device manufacturer should be consulted 
for the appropriate methods for testing func-
tion.6 [Likely to be Effective] 

Instruments that malfunction or are not intact 
when used in surgery have the potential to 
cause patient harm. 

Recommendation V

Items to be sterilized should be packaged in a manner that pro-
motes successful sterilization. Items should be packaged in 
accordance with AORN’s “Recommended practices for selec-
tion and use of packaging systems for sterilization.”15

Appropriate packaging increases the probability that 
sterility can be achieved and maintained to the point 
of use.1,16

V.a.  Manufacturers of packaging systems should be 
consulted for package preparation, configura-
tion, and sterilization. [Not Rated]

V.b.  The total weight of an instrument set should not 
exceed 25 lb.6,17 [Likely to be Effective]

Instrument sets weighing more than 25 lb are 
known to be difficult to dry without lengthy 
drying times and present an increased risk of 
ergonomic injury.6,15,18,19 

V.c.  Combination paper-plastic peel pouches should 
not be placed in a container or wrapped set 
unless the pouch or container manufacturer has 
validated this process.6 Medical-grade, all-paper 
pouches or other containment devices validated 
for use within instrument sets may be used to 
segregate small items within a set. [Likely to be 
Effective]

When placing paper-plastic peel pouches 
within a wrapped set or rigid sterilization con-
tainer, it may not be possible to position them 
in a manner that allows adequate air removal, 
steam contact, or drying.6 

Recommendation VI

Saturated steam under pressure should be used to sterilize 
heat- and moisture-stable items unless otherwise indicated by 
the device manufacturer.1

Saturated steam under pressure is a preferred steriliza-
tion method. It has a large margin of safety because of 
its reliability, consistency, and lethality. It is an effec-
tive, inexpensive, and relatively rapid sterilization 
method for most porous and nonporous materials.1

VI.a.  Manufacturers’ written instructions for operat-
ing steam sterilizers should be followed.  
[Recommended for Practice]

Steam sterilizers vary in size, design, and 
performance characteristics. Steam sterilizers 
may be large capacity—greater than 2 cubic 

feet—or small table-top models and may differ 
in how they generate steam.

Types of steam sterilizers include gravity- 
displacement sterilizers that permit only  
gravity-displacement cycles, dynamic air-
removal sterilizers (eg, prevacuum, high vac-
uum, steam-flush pressure-pulse) that permit 
only dynamic air-removal cycles, and sterilizers 
that permit either gravity-displacement or 
dynamic air-removal cycles.1

Health care organizations may use both  
gravity-displacement cycles and dynamic air-
removal cycles. Immediate use steam steriliza-
tion (IUSS), formerly referred to as flash steril-
ization, can be performed in either a  
gravity-displacement or a dynamic air-removal 
cycle.20,21

Air removal is critical to successful steam 
sterilization. Medical device manufacturers may 
validate a specific method of air removal and 
therefore recommend a specific type of steam 
sterilization cycle or specify the achievement of 
certain cycle parameters in their written 
instructions for use.

Steam sterilizers may be used for both termi-
nal sterilization, which permits storage of items 
after sterilization, and IUSS.20

Cycle parameters vary according to sterilizer 
and device manufacturers’ instructions for use, 
and whether terminal or IUSS is desired.

Table 3 and Table 4 provide typical minimum 
sterilization times for gravity-displacement and 
dynamic air-removal steam sterilization cycles, 
respectively.

It is critical to refer to the device and container 
manufacturers’ instructions to determine the 
required cycle. Many devices require extended 
exposure times and some rigid sterilization con-
tainers, such as those intended for IUSS, may 
require exposure times greater than those identi-
fied in the tables (Table 3 and Table 4).

VI.b.  Cycle parameters recommended by the device 
manufacturer should be reconciled with the 
sterilizer manufacturer’s written instructions for 
the specific sterilization cycle and load configu-
ration.6,21 [Likely to be Effective]

Certain types of devices (eg, some pneumati-
cally powered instruments; specialty orthope-
dic, neurosurgery, trauma instruments) and 
implants may require prolonged exposure times 
or drying times. These cycle times may not have 
been validated by the sterilizer manufacturer. 

VI.b.1. When the sterilizer and the device manufac-
turers’ instructions cannot be reconciled, 
the device manufacturers’ instructions 
should be followed.20

The device manufacturer has validated 
the cycle, identified in the instructions for 
use, that must be used to ensure sterility.

VI.c.  A quality monitoring program that includes 
physical monitors (eg, printouts, digital readings, 
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graphs, gauges), chemical indicators, and biologi-
cal indicators should be used to verify that con-
ditions necessary for steam sterilization have 
been met.6 [Likely to be Effective]

Attention to sterility monitoring to ensure 
compliance with recommended guidelines is a 
critical component of quality assurance. Devia-
tion from recommended practices and recom-
mendations can compromise the quality of ster-
ilization processes. 

VI.c.1. Each sterilization cycle should be moni-
tored to verify that parameters required for 
sterilization have been met.1,6

VI.c.2. The sterilizer operator should review physi-
cal monitors to verify cycle parameters for 
every load.6

Physical monitors can provide a rapid 
means of identification of sterilizer failure. 
Physical monitors record cycle parameters 
(eg, time for each phase of the cycle, tem-
perature during each phase of the cycle).

VI.c.3. External and internal chemical indicators 
should be used with each package.
• A class 1 chemical indicator (ie, process 

indicator) should be placed on the out-
side of every package unless the internal 
indicator is visible through the package 
material.6 Examples of process indicators 
are indicator tape and indicator labels.

• A class 5 chemical indicator (ie, integrat-
ing indicator) or class 6 chemical indica-
tor (ie, emulating indicator) should be 
placed inside every package.6

• A class 3 or 4 chemical indicator may be 
used within a package to meet require-
ments for internal monitoring.6

Chemical indicators are used to verify 
that one or more of the conditions necessary 

for sterilization have been achieved within 
each package.6

VI.c.4. Chemical indicators should be placed in an 
area within the package that presents a 
challenge for air removal and steam contact. 
When there is a question concerning the 
appropriate number and placement of inter-
nal chemical indicators, the user should 
consult with the chemical indicator manu-
facturer, the device manufacturer, and the 
container manufacturer for additional 
information.

The number and the placement of inter-
nal chemical indicators may be affected by 
the contents of the package, the configura-
tion of the items within the set, and the 
packaging or container.6

VI.c.5. Biological indicators should be used to mon-
itor sterilizer efficacy. Efficacy monitoring 
should be performed at least weekly and 
preferably daily. 

Frequent sterilizer efficacy monitoring 
reduces the possibility that items will be 
processed under suboptimal conditions and 
for load release.6 (See Recommendation XX 
for further recommendations concerning a 
quality monitoring program and application 
of monitors.)

VI.c.6. Biological indicators should be used for 
load release purposes. For example, loads 
containing an implant should be monitored 
with a biological indicator and not released 
for use until the result of the test is 
available.

VI.d.  After steam sterilization, the contents of the 
sterilizer should be removed from the chamber 
and left untouched until they are cool enough to 
handle without concern that retained moisture 

Table 3.  TyPical minimum cycle Times for graviTy-disPlacemenT sTeam sTerilizaTion1

Item Exposure time at 250° F 
(121° C)

Exposure time at 270° F 
(132° C)

Exposure time at 275° F 
(135° C)

Drying time

Packaged instruments 30 minutes 15 minutes 15 to 30 minutes

Textile packs 30 minutes 25 minutes 15 minutes

10 minutes 30 minutes

Nonporous items subject 
to immediate use steam 
sterilization (IUSS)

See device and container 
manufacturer instruc-
tions for use

See device and container 
manufacturer instruc-
tions for use

See IUSS container 
manufacturer instruc-
tions for use

Nonporous and porous 
items in mixed load  
subject to IUSS

See device and container 
manufacturer instruc-
tions for use

See device and container 
manufacturer instruc-
tions for use

See IUSS container 
manufacturer instruc-
tions for use

RefeRence

1. Association for the Advancement of Medical Instrumentation. ANSI/AAMI ST79:2010, A1:2010 & A2:2011, Comprehensive guide to steam sterilization and 
sterility assurance in health care facilities. Arlington, VA: Association for the Advancement of Medical Instrumentation; 2010 & 2011. Adapted and reprinted with 
permission. Further reproduction or distribution is prohibited.
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may act as a wick for bacteria that is on the 
hands of personnel who touch the package. 
[Likely to be Effective]

A period of 30 minutes to two hours may be 
necessary for the cooldown, but there is a lack 
of scientific evidence to support an exact 
amount of time needed for cooling. Cooling 
time will vary according to how hot items are at 
the end of the cycle, the density and composi-
tion of the materials contained within the load, 
the packaging material, and the temperature and 
humidity of the ambient environment.6 Contain-
ers made from plastic may require an extended 
cooling period to ensure moisture is removed 
from the container. High-density items retain 
heat and may require extended cooling times.

At the end of a steam sterilization cycle, 
packages may contain moisture that migrates 
out of the package as a gas or water vapor dur-
ing the drying and cooling period. Depending 
on the type of packaging, a moist area may be 
created that can act as a wick and draw bacteria 
from hands before appropriate cooling and 
drying.

The potential for the formation of condensa-
tion is decreased by allowing the contents of the 
sterilizer to remain untouched until the equal-
ization of the temperature differential between 
the chamber and outside environment has 
occurred.6

There is a lack of definitive studies to sup-
port cracking the sterilizer door to facilitate dry-
ing. However, some sterilizer manufacturers’ 
instructions for use may recommend cracking 
the sterilizer door.22 

VI.d.1. Warm or hot items should not be placed on 
cool or cold surfaces. Items should be 
allowed to cool on the sterilization rack.

When hot and cold surfaces are brought 
together, moisture may condense from both 
inside and outside the package.6

VI.d.2. Sterilized packages or containers that have 
formed condensate should be considered 
unsterile, and the contents should not be 
used.6

Moisture can compromise the integrity of 
barrier material and the sterility of the con-
tents. Moisture may indicate problems with 
the packaging and/or sterilization process.

Recommendation VII

Immediate use steam sterilization (IUSS) should be kept to a 
minimum and should be used only in selected clinical situa-
tions and in a controlled manner.20,23

Immediate use steam sterilization may be associated 
with increased risk of infection to patients.1 Time con-
straints may result in pressure on personnel to elimi-
nate or modify one or more steps in the cleaning and 
sterilization process.

The term flash sterilization has historically been used 
to describe steam sterilization of unwrapped items 
intended to be used immediately. Flash sterilization 
cycles have traditionally been either 3 or 10 minutes of 
exposure, depending on the nature of the device being 
sterilized or the type of cycle indicated, minimal or no 
dry time, and no cooldown, thereby making the entire 
cycle time shorter than the cycle times for wrapped or 
terminally sterilized items. However, current manufac-
turers’ instructions for use may require a variety of cycle 
times and the use of single wrappers or flash containers 
as opposed to sterilizing unwrapped items. The term 
“flash sterilization” no longer serves to describe the var-
ious steam sterilization cycles and processes that are 
used to process items that are not intended to be stored 
for later use. For this reason, the more appropriate term 
is IUSS.

Table 4.  TyPical minimum cycle Times for dynamic air-removal sTeam sTerilizaTion1

Item Exposure time at 270° F 
(132° C) 

Exposure time at 275° F 
(135° C)

Drying times

Packaged instruments 4 minutes 20 to 30 minutes

3 minutes 16 minutes

Textile packs 4 minutes 5 to 20 minutes

3 minutes 3 minutes

Nonporous items subject to 
IUSS

See device and container man-
ufacturer instructions for use

See device and container man-
ufacturer instructions for use

See IUSS container manufac-
turer instructions for use

Nonporous and porous items in 
mixed load subject to IUSS

See device and container man-
ufacturer instructions for use

See device and container man-
ufacturer instructions for use

See IUSS container manufac-
turer instructions for use

RefeRence

1. Association for the Advancement of Medical Instrumentation. ANSI/AAMI ST79:2010, A1:2010 & A2:2011, Comprehensive guide to steam sterilization and 
sterility assurance in health care facilities. Arlington, VA: Association for the Advancement of Medical Instrumentation; 2010 & 2011. Adapted and reprinted with 
permission. Further reproduction or distribution is prohibited.
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Immediate use is considered the shortest time possi-

ble between a sterilized item’s removal from the steril-
izer and its aseptic transfer to the sterile field. The 
term IUSS has been endorsed by AORN, the Associa-
tion for Professionals in Infection Control and Epide-
miology (APIC), the International Association of 
Healthcare Central Service Materiel Management 
(IAHCSMM), the Accreditation Association of Ambula-
tory Healthcare (AAAHC), and the Association of Sur-
gical Technologists (AST), as well as the ASC Quality 
Collaboration, which represents the ambulatory sur-
gery center industry.20

VII.a.  Immediate use steam sterilization should be 
used only when there is insufficient time to pro-
cess by the preferred wrapped or container 
method intended for terminal sterilization. 
Immediate use steam sterilization should not be 
used as a substitute for sufficient instrument 
inventory.6,23 [Recommended for Practice]

VII.a.1. Items to be steam sterilized for immediate 
use should be subjected to the same decon-
tamination processes as described in 
AORN’s “Recommended practices for clean-
ing and care of surgical instruments and 
powered equipment.”4 Decontamination 
should be performed in an area intended, 
designed, and equipped for decontamina-
tion activities.

As with terminal sterilization, proper 
decon tam ina t ion  i s  e s s en t i a l  f o r  
removing bioburden and preparing an item 
for IUSS. Failures in instrument cleaning 
have resulted in transmission of infectious 
agents.24

VII.a.2. Immediate use steam sterilization should be 
performed only if all of the following condi-
tions are met:
• The device manufacturer’s written 

instructions include instructions for 
IUSS.

• The device manufacturer’s written 
instructions for cleaning, cycle type, 
exposure times, temperature settings, 
and drying times (if recommended) are 
available and followed.

• Items are placed in a containment device 
that has been validated for IUSS and 
cleared by the FDA for this purpose and 
in a manner that allows steam to contact 
all instrument surfaces.

• The containment device manufacturer’s 
written instructions for use are followed.

• Measures are taken to prevent contami-
nation during transfer to the sterile field.

• Items subjected to IUSS are used imme-
diately and not stored for later use or 
held from one procedure to another.6

VII.b.  Packaging and wrapping (eg, textiles, paper-
plastic pouches, nonwoven wrappers) should 
not be used in IUSS cycles unless the sterilizer 

and the packaging are specifically intended and 
labeled for this use.6 [Likely to be Effective]

Cycle parameters vary according to sterilizer 
design.21 

VII.b.1. Sterilizer manufacturers’ written instruc-
tions should be followed and reconciled 
with packaging and device manufacturers’ 
instructions for sterilization.6

VII.c.  Each sterilization cycle should be monitored to 
verify that parameters required for sterilization 
have been met.6 [Likely to be Effective]

VII.c.1. The sterilizer operator should use physical 
monitors to verify cycle parameters for each 
load.6

Physical monitors (eg, printouts, digital 
reading, graphs, gauges) can indicate imme-
diate sterilizer failure. Physical monitors 
record cycle parameters (eg, time, tempera-
ture) for each cycle.

VII.c.2. Biological and chemical indicators should 
be used to monitor sterilizer efficacy and to 
assess whether conditions of sterilization 
have been achieved.

Although products used to monitor steril-
izer efficacy and achievement of required 
parameters vary according to type of cycle or 
type of sterilizer, monitoring requirements 
are the same for all types of steam steriliza-
tion. (See Recommendation XX for more 
detailed recommendations for a quality mon-
itoring program and application of 
monitors.)

VII.c.3. A class 5 chemical integrating indicator or a 
class 6 indicator should be used within 
each sterilization container or tray used for 
IUSS.6 Class 6 indicators are cycle-specific 
and should be used only in the specific 
cycles for which they are labeled.

VII.d.  Devices processed using IUSS should be trans-
ported to the point of use in a manner that mini-
mizes the risk of contamination of the item and 
injury to personnel handling the hot, wet, and 
possibly heavy trays. [Likely to be Effective]

Immediate use steam sterilized items may be 
vulnerable to contamination by exposure to the 
environment and handling by personnel while 
transporting the sterile device to the point of 
use. It is important that sterilization processing 
be carried out in a clean environment and that 
IUSS devices are transferred to the point of use 
in a manner that prevents contamination.20,25

Because drying time is not usually part of a 
preprogrammed IUSS cycle, the items processed 
are assumed to be wet at the conclusion of the 
cycle and will be hot when removed from the 
sterilizer chamber immediately after the cycle. 

VII.e.  Rigid sterilization containers designed and 
intended for IUSS cycles should be used. [Likely 
to be Effective]
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Rigid IUSS containers protect items so as to 
reduce the risk of contamination during transport 
of items to the point of use and facilitate ease of 
presentation to the sterile field.6,25 

VII.e.1. After each use, IUSS containers should be 
cleaned, inspected (eg, for wear of gaskets 
and other critical components), and main-
tained according to the manufacturer’s writ-
ten instructions.6

VII.e.2. Immediate use steam sterilization contain-
ers should be opened and the contents used 
immediately. Instruments processed in 
IUSS containers should not be stored for 
later use or held from one procedure to the 
next.20

VII.e.3. Items processed using IUSS should be dif-
ferentiated from items processed using ter-
minal sterilization.

VII.f.  Immediate use steam sterilization should not be 
used for implantable devices except in cases of 
defined emergency when no other option is 
available.1,6 [Recommended for Practice]

Implants are foreign bodies and they increase 
the risk of SSI.23 Careful planning, appropriate 
packaging, and inventory management in coop-
eration with suppliers can minimize the need 
for IUSS of implantable medical devices. 

VII.f.1. When IUSS of an implant is unavoidable, 
cycle selection should be determined by the 
manufacturer’s written instructions for use, 
and a biological indicator and a class 5 
chemical integrating indicator should be 
run with the load.6,21 When an implant is 
used before the biological indicator results 
are known and the biological indicator is 
later determined to have a positive result, 
the surgeon and infection preventionists 
should be notified as soon as the results are 
known. If the implant is not used, it should 
not be saved as sterile for future use. If, after 
inspection, it is determined that the implant 
is suitable for future use, resterilization of 
the implant is required.6

VII.f.2.  Every implant should be fully traceable to 
the patient in whom it was implanted.6 

VII.g Documentation of cycle information and moni-
toring results should be maintained in a log (ie, 
electronic or manual).6 [Likely to be Effective]

Documentation of cycle information provides 
a means for tracking items that are processed 
using IUSS to individual patients and for qual-
ity monitoring. 

VII.g.1. Immediate use steam sterilization records 
should include information on each load, 
including
• the items processed,
• the patient on whom the items were 

used,

• the  type  o f  cyc le  (eg ,  g rav i ty - 
displacement, dynamic air-removal),

• the cycle parameters used (eg, tempera-
ture, duration of cycle),

• monitoring results,
• the date and time the cycle was run,
• the operator information (ie, person who ini-

tiated the cycle, person who retrieved the 
item from the sterilizer), and 

• the reason for IUSS.6

VII.g.2. A record describing what could have been 
done to prevent IUSS of the implant should 
be completed and used as part of a quality 
monitoring system.

A record of IUSS of implants can be 
helpful in determining problems, trends, or 
circumstances that can be addressed to pre-
vent IUSS of implants in the future.

Recommendation VIII

Ethylene oxide sterilization is a low-temperature process that 
may be used for moisture- and heat-sensitive surgical items 
and when indicated by the device manufacturer.

At sterilizing temperatures, ethylene oxide kills 
microbes in hard-to-reach areas, and it does so with no 
damage to devices. Ethylene oxide is an alkylating 
agent that results in microbial death when used under 
controlled parameters. Ethylene oxide substitutes for 
hydrogen atoms on molecules needed to sustain life 
and, by attaching to these molecules, ethylene oxide 
stops these molecules’ normal life-supporting func-
tions. Some of the key molecules that ethylene oxide 
disrupts are proteins and DNA. Under low-temperature 
sterilizing conditions, so much ethylene oxide is used 
that this disruption proves lethal to microbial life.26

VIII.a.  Ethylene oxide may be used if alternate meth-
ods of sterilization are not available or compati-
ble with the medical devices being pro-
cessed.26,27 [Likely to be Effective]

Health care organizations use 100% concen-
trations of ethylene oxide or ethylene oxide in 
mixtures with inert diluent gases (eg, carbon 
dioxide, hydrochlorofluorocarbons [HCFCs]) for 
ethylene oxide sterilization procedures. Until 
the 1990s, chlorofluorocarbons (CFCs) were 
used as diluents for ethylene oxide. Chlorofluo-
rocarbons cause depletion of the ozone layer 
and are no longer produced in the United 
States. Hydrochlorofluorocarbons deplete the 
ozone layer, but to a lesser degree than CFCs.27

In 2015 the Environmental Protection Agency 
(EPA) will begin regulation of HCFCs, and pro-
duction will terminate.28 One hundred percent 
concentrations of ethylene oxide will continue 
to be available. 

VIII.a.1. Users of HCFCs should be aware of and 
comply with federal, state, and local regula-
tions regarding HCFC use in ethylene oxide 
sterilizers.
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VIII.b.  The manufacturer’s written instructions should 

be reviewed to determine whether a heat- or 
moisture-sensitive item is compatible with eth-
ylene oxide. [Not Rated]

VIII.c.  Items, including all lumens, should be clean 
and dry before being packaged for ethylene 
oxide sterilization.26 [Likely to be Effective]

Soil inhibits sterilization, and moisture may 
produce toxic by-products. The combination of 
water and ethylene oxide results in the forma-
tion of ethylene glycol (a form of antifreeze). 

VIII.d.  Sterilizer manufacturers’ written instructions 
should be followed for ethylene oxide- 
sterilization parameters and placement of items 
within the sterilizer.26 [Likely to be Effective] 
Ethylene oxide sterilizers differ in design and 
operating characteristics. 

VIII.d.1. Items should be placed in ethylene oxide 
sterilizers in baskets or on loading carts in a 
manner that allows free circulation and 
penetration of the ethylene oxide and mois-
ture vapor.26

VIII.d.2. Full loads of items with common aeration 
times should be run unless the sterilizer is 
equipped with an air pollution control 
device.29

A full load is not the same as a full 
chamber. What constitutes a full load will 
vary among facilities.

VIII.e.  A quality monitoring program that includes 
physical, chemical, and biological monitors 
should be used to verify that conditions neces-
sary for sterilization have been met.26 [Likely to 
be Effective]

VIII.e.1. Each sterilization cycle should be moni-
tored to verify that parameters required for 
sterilization have been met.26

VIII.e.2. The sterilizer operator should use physical 
monitors to verify cycle parameters for 
every load.

Physical monitors (eg, printouts, digital 
readings, graphs, gauges) can indicate 
immediate sterilizer failure. Physical moni-
tors record cycle parameters (eg, time, tem-
perature, humidity, gas concentration).

VIII.e.3. Chemical indicators designed for ethylene 
oxide monitoring should be used to verify 
that one or more of the conditions for steril-
ization have been met. A class 1 chemical 
indicator should be placed on the outside of 
every package unless the internal indicator 
is visible.6,26 A chemical indicator validated 
for use in ethylene oxide should be placed 
inside every package.

VIII.e.4. Biological indicators should be used to 
monitor sterilizer efficacy and for load 
release. Every load should be monitored 
with a biological indicator.26

VIII.f.  Ethylene oxide penetrates packaging materials. 
Items sterilized in ethylene oxide sterilizers 
should be properly aerated in a mechanical aer-
ator to remove ethylene oxide. [Recommended 
for Practice]

Ethylene oxide is a known human carcinogen 
and a chemical that has the potential to cause 
adverse reproductive effects in humans. The 
Occupational Safety and Health Administration 
(OSHA) has established exposure limits for eth-
ylene oxide in the workplace.30 If not removed, 
ethylene oxide residue absorbed into sterilized 
items represents a hazard to patients and per-
sonnel. Items that are not sufficiently aerated 
may cause patient or personnel injury (eg, 
chemical burns). Aeration is the only safe and 
effective way to remove residual ethylene 
oxide.26,31

Adequate aeration times reduce ethylene 
oxide vapors and residue to a level safe for 
exposure of both patients and health care 
personnel.

Rinsing an inadequately aerated item does 
not remove ethylene oxide and can create haz-
ardous by-products. 

VIII.f.1. Items should be sterilized and properly aer-
ated in a single chamber.32

The EPA does not permit transfer of eth-
ylene oxide-sterilized loads to a separate 
aerator.

VIII.f.2. Health care personnel should wear butyl 
rubber, nitrile, or neoprene gloves that pro-
vide protection to the skin when a situation 
arises in which it is necessary to handle 
unaerated ethylene oxide-sterilized items.26

Safety measures are necessary to prevent 
health care personnel from coming in con-
tact with ethylene oxide residues.

VIII.f.3. Required aeration times are validated by the 
medical device manufacturer and should be 
established based on
• item composition and size,
• item preparation and packaging,
• density of the load,
• type of ethylene oxide sterilizer/ 

aerator used, 
• the device and sterilizer manufactures’ 

written instructions for use, and
• temperature penetration pattern of the 

aerator’s chamber.26

VIII.f.4. All ethylene oxide-sterilized items must be 
completely aerated before they can be used 
safely.
• Aeration cycles should not be inter-

rupted to remove items for use.
• Items should remain in aerators until the 

aeration time has been completed.
• Aeration requirements for the most  

difficult-to-aerate products may require 
increased aeration time.



523

Sterilization and Disinfection
RP: Sterilization

Ethylene oxide vapors and residues dif-
fuse from sterilized items over time. This 
aeration or de gassing process can be expe-
dited by raising the temperature and by 
increasing the flow of air around the item.

VIII.f.5. Device manufacturers’ written instructions 
should be followed for specific aeration 
requirements.

VIII.f.6. All aeration cycle parameters should be 
documented and the correct aeration time 
and temperature verified.

VIII.f.7. A program for monitoring occupational 
exposure to ethylene oxide must be estab-
lished to document that worker exposure to 
ethylene oxide is below permissible expo-
sure limits established by OSHA.

Compliance with regulations promotes a 
safe work environment that is within fed-
eral and state mandated limits.30,33

VIII.g.  Personnel who have the potential for exposure 
should wear ethylene oxide-monitoring badges 
that meet the National Institute for Occupa-
tional Safety and Health standards for accu-
racy.26,30,34 [Recommended for Practice]

VIII.g.1. The ethylene oxide monitoring program in 
each organization must comply with OSHA 
regulations.

General environmental monitoring is not 
required, although it may provide an indi-
cator of problems with the ventilation or 
ethylene oxide system. Monitoring of short-
term exposures during a 15-minute period 
also is required while sterilization and aera-
tion activities are being performed.

Permissible limits, as established by 
OSHA, for exposure to ethylene oxide are 1 
part per million (ppm) of airborne ethylene 
oxide expressed as a time weighted average 
for an eight-hour work shift in a 40-hour 
work week, or 5 ppm for short-term 
exposure.1,26,30

VIII.h.  Health and safety procedures should be devel-
oped for health care personnel who are at risk 
f o r  e x p o s u r e  t o  e t h y l e n e  o x i d e . 2 6  
[Recommended for Practice]

Established procedures help to identify, elim-
inate, or minimize risk from exposure to haz-
ards as well as facilitate timely responses to 
accidental exposure and emergencies. 

VIII.h.1. Personnel must be informed about the 
health effects and potential hazards associ-
ated with exposure to ethylene oxide.30

VIII.h.2. Information on ethylene oxide health effects 
and potential hazards must be provided at 
the time of assignment to an area where eth-
ylene oxide is used and at least annually 
thereafter.30

VIII.h.3. Periodic employee and environmental 
physical assessment and testing should be 
carried out and documented according to 
current OSHA regulations.26,30

VIII.h.4. Personnel should be familiar with the  
organization’s emergency spill plan.30

VIII.h.5. Personnel should be aware of safety proce-
dures that should be implemented follow-
ing exposure to ethylene oxide. The mate-
rial safety data sheet (MSDS) for the type of 
ethylene oxide used should be consulted for 
specific first-aid measures after exposure. 
People who have inhaled concentrated eth-
ylene oxide gas 
• should seek fresh air immediately,
• may require the administration of oxy-

gen, and 
• may require cardiopulmonary resuscita-

tion if respiratory or cardiac collapse 
occurs.26,30,31

VIII.i.  Documentation of employee monitoring must be 
maintained in compliance with federal regula-
tions. [Recommended for Practice]

Regulations from OSHA require that docu-
mentation of employee breathing zone monitor-
ing must be maintained in employees’ health 
records for the duration of employment plus 30 
years after termination of employment.26,30

Documentation establishes a continuous his-
tory of the work environment. 

Recommendation IX

Low-temperature hydrogen peroxide gas plasma sterilization 
methods should be used to sterilize moisture- and heat- 
sensitive items and when indicated by the device 
manufacturer.35

Low-temperature hydrogen peroxide gas plasma steril-
ization uses a combination of hydrogen peroxide vapor 
and low-temperature hydrogen peroxide gas plasma. In 
this process, hydrogen peroxide, a strong oxidizing 
agent, kills microorganisms via the hydroxyl free radi-
cal. The hydroxyl free radical, being highly reactive, 
can attack membrane lipids, DNA, and other essential 
cell components. The plasma breaks down the hydro-
gen peroxide into a “cloud” of highly energized spe-
cies that recombine, converting the hydrogen peroxide 
into water and oxygen.

Items processed using low-temperature hydrogen 
peroxide gas plasma do not require aeration because 
the residuals and by-products are oxygen and water in 
the form of humidity, and these by-products are non-
toxic.35,36 Items are dry at the end of the cycle.
Hydrogen peroxide is an irritant of the eyes, mucous 
membranes, and skin.37 It is considered nonmutagenic 
and noncarcenogenic.38,39

IX.a.  The sterilizer manufacturer’s written instructions 
for use, monitoring, and maintenance should be 
followed when using a low-temperature  
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hydrogen peroxide gas plasma sterilization sys-
tem.35 [Recommended for Practice]

IX.a.1. Written documentation of the acceptability 
of low-temperature hydrogen peroxide gas 
plasma sterilization for specific devices 
should be obtained from the device and 
sterilizer manufacturers.

IX.a.2. Devices with lumens should be evaluated to 
determine whether the lumen diameter and 
length are within the sterilizer manufactur-
er’s acceptable dimensions as specified in 
the sterilizer manufacturer’s instructions for 
use.35,40

IX.a.3. The placement of items within the chamber 
should comply with the sterilizer manufac-
turer’s instructions for use.

Correct placement and configuration of 
items within the chamber facilitates contact 
of the sterilant with the items to be steril-
ized. Sterilant contact is essential for 
sterilization.6

IX.b.  Items to be sterilized using low-temperature 
hydrogen peroxide gas plasma sterilization 
should be clean, thoroughly dry, and packaged 
in sterilization wraps, pouches, trays, or con-
tainers cleared by the FDA for use in hydrogen 
peroxide gas plasma. [Recommended for 
Practice]

Liquids and cellulose-based (ie, paper-based) 
packaging materials or products are not suitable 
for low-temperature hydrogen peroxide gas 
plasma sterilization.1 

IX.b.1. Trays, mats, containers, and other accesso-
ries designed and validated for use with 
low-temperature hydrogen peroxide gas 
plasma should be used.

IX.c.  A quality monitoring program that includes 
physical monitors (eg, printouts, digital read-
ings, graphs, gauges), chemical indicators, and 
biological indicators should be used. [Likely to 
be Effective]

These monitors and indicators verify that 
conditions necessary for sterilization have been 
met.6 

IX.c.1. Each sterilization cycle should be moni-
tored to verify that parameters required for 
sterilization have been met.6

IX.c.2. The sterilizer operator should use physical 
monitors to verify cycle parameters for 
every load.

Physical monitors can indicate immedi-
ate sterilizer failure. Physical monitors 
record cycle parameters (eg, pressure, time) 
for each cycle.

IX.c.3. Chemical and biological indicators should 
be used to monitor sterilizer efficacy and to 
assess whether parameters of sterilization 
have been achieved.6

IX.c.4. A class 1 chemical indicator should be 
placed on the outside of every package 
unless the internal indicator is visible.6

IX.c.5. An FDA-cleared chemical indicator recom-
mended by the manufacturer of the selected 
sterilization system should be placed 
within each package to be sterilized.6,41

IX.c.6. Biological monitors should be used to 
assess sterilizer efficacy.6 Routine sterilizer 
efficacy monitoring should be performed 
daily, preferably with every load.35

Recommendation X

Low-temperature hydrogen peroxide vapor sterilization meth-
ods should be used for moisture- and heat-sensitive items and 
when indicated by the device manufacturer.

Low-temperature hydrogen peroxide vapor steriliza-
tion uses vaporized hydrogen peroxide as the sterilant. 
For this process, hydrogen peroxide sterilant is intro-
duced into the chamber through a vaporizer under low 
pressure, creating a vapor that fills the sterilization 
chamber. As the hydrogen peroxide vapor diffuses and 
contacts surfaces, an oxidative process inactivates 
microorganisms. Devices sterilized using this process 
do not require aeration because the by-products are 
oxygen and water vapor, which are nontoxic.1,42

X.a.  The sterilizer manufacturer’s written instruc-
tions for use, monitoring, and maintenance 
should be followed when using a low- 
temperature hydrogen peroxide vapor steriliza-
tion system.35 [Likely to be Effective]

X.a.1. Written documentation of the acceptability 
of low-temperature hydrogen peroxide 
vapor should be obtained from the device 
manufacturer or the sterilizer manufactur-
er’s list of validated devices.

X.a.2. Devices with lumens should be evaluated to 
determine whether the lumen diameter and 
length are within the sterilizer manufactur-
er’s acceptable dimensions as specified in 
the instructions for use.42

X.a.3. Items should be placed within the chamber 
in compliance with the sterilizer manufac-
turer’s instructions for use.

Correct placement and configuration of 
items within the chamber facilitates contact 
of the sterilant with the items to be steril-
ized. Sterilant contact is essential for 
sterilization.6

X.b.  Items to be sterilized using low-temperature 
hydrogen peroxide vapor should be clean, thor-
oughly dry, and packaged in sterilization wraps, 
pouches, trays, or containers cleared by the 
FDA for use in the specific low-temperature 
h y d r o g e n  p e r o x i d e  v a p o r  s y s t e m .  
[Recommended for Practice]
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Liquids and cellulose-based (eg, paper-based) 
packaging materials or products and liquids are 
not suitable for low-temperature hydrogen per-
oxide vapor sterilization.1 

X.b.1. Trays, mats, containers, and other accesso-
ries designed and validated for use with 
low-temperature hydrogen peroxide vapor 
sterilization should be used.

X.c.  A quality monitoring program that includes 
physical monitors (eg, printouts, digital read-
ings, graphs, gauges), chemical indicators, and 
biological indicators should be used to verify 
that conditions necessary for sterilization have 
been met.6 [Likely to be Effective]

X.c.1. Each sterilization cycle should be moni-
tored to verify that parameters required for 
sterilization have been met.6

X.c.2. The sterilizer operator should use physical 
monitors to verify that required sterilization 
parameters are met for every load.6

Physical monitors can indicate immedi-
ate sterilizer failure. Physical monitors 
record cycle parameters (eg, time, pressure) 
for each cycle.

X.c.3. Chemical and biological indicators should 
be used to monitor sterilizer efficacy and to 
assess whether parameters of sterilization 
have been achieved.6 Efficacy testing should 
be performed in accordance with manufac-
turers’ instructions.

X.c.4. A class 1 chemical indicator should be 
placed on the outside of every package 
unless the internal indicator is visible.6

X.c.5. An FDA-cleared chemical indicator recom-
mended by the manufacturer of the selected 
sterilization system should be placed 
within each package to be sterilized.6,41

Recommendation XI

Sterilization systems using ozone should be used for moisture- 
and heat-sensitive items when indicated by the device 
manufacturer.

Ozone has been cleared by the FDA for use in the ster-
ilization of metal and plastic surgical instruments, 
including some instruments with lumens.43 Ozone is a 
strong oxidizer, which makes ozone sterilization an 
effective low-temperature sterilization process. Ozone 
is generated within the sterilizer using only oxygen 
and water. On completion of the sterilization cycle, 
ozone is exhausted through a catalytic converter, 
where it is converted back into the raw materials of 
oxygen and water. No aeration of sterilized items is 
necessary because these by-products are nontoxic.35,36,44

XI.a.  Manufacturers’ written instruction for operat-
ing, monitoring, and maintaining ozone steriliz-
ers should be followed. [Not Rated]

XI.a.1. Written documentation of the acceptability 
of ozone sterilization should be obtained 
from the device manufacturer or the steril-
izer manufacturer’s list of validated devices.

XI.a.2. Devices with lumens should be evaluated to 
determine whether lumen diameter and 
length are within the sterilizer manufactur-
er’s acceptable dimensions as specified in 
the instructions for use.

XI.b.  Items to be sterilized using ozone should be 
packaged in nonwoven pouches or reusable 
rigid sterilization containers cleared by the FDA 
for use in ozone sterilizers.35,44 [Likely to be 
Effective]

Cellulose-based (eg, paper-based) packaging 
materials or products are not suitable for ozone 
sterilization.43 

XI.c.  Items should be placed in the sterilizer chamber 
in compliance with the sterilizer manufacturer’s 
instructions for use. [Likely to be Effective]

Correct placement and configuration of items 
in the chamber facilitates contact of the sterilant 
with the items to be sterilized. Sterilant contact 
is essential for sterilization.6 

XI.d.  A quality monitoring program that includes 
physical monitors (eg, printouts, digital read-
ings, graphs, gauges), chemical indicators, and 
biological indicators should be used to verify 
that conditions necessary for sterilization have 
been met.6 [Likely to be Effective]

XI.d.1. Each sterilization cycle should be moni-
tored to verify that parameters required for 
sterilization have been met.6

XI.d.2. The sterilizer operator should use physical 
monitors to verify parameters for every 
load.6

Physical monitors can indicate immedi-
ate sterilizer failure. Physical monitors 
record cycle parameters (eg, time, pressure) 
for each cycle.

XI.d.3. Chemical and biological indicators should 
be used to monitor sterilizer efficacy and to 
assess whether parameters of sterilization 
have been achieved.6 Efficacy testing should 
be performed in accordance with manufac-
turers’ instructions.

XI.d.4. A class 1 chemical indicator should be 
located on the outside of every package 
unless the internal indicator is visible.6

XI.d.5. An FDA-cleared chemical indicator recom-
mended by the manufacturer of the selected 
sterilization system should be placed 
within each package to be sterilized.6,41
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Recommendation XII

Dry-heat sterilization should be used only for materials that are 
impenetrable to moist heat.1 Dry heat may be used to sterilize 
anhydrous (ie, waterless) items that can withstand high tem-
peratures and when indicated by the device manufacturer.

Sharp instruments that would be damaged by the 
moisture of steam may be sterilized by dry heat.45 Den-
tal instruments, burrs, reusable needles, glassware, and 
heat-stable powders and oils are examples of items that 
can withstand the high temperatures generated by dry-
heat sterilization. Dry heat is an oxidation or slow-
burning process that coagulates protein in microbial 
cells. Sterilization is accomplished through the trans-
fer of heat energy to objects on contact. There is no 
moisture present in a dry-heat process, so microorgan-
isms are destroyed by a very slow process of heat 
absorption.46

Presterilized oils and powders are commercially 
available and may eliminate the need for a dry heat 
sterilizer. 

XII.a.  Dry-heat sterilizers should be used, monitored, 
and maintained according to the manufacturer’s 
written instructions.46 [Likely to be Effective]

Dry-heat sterilizers may vary in design and 
performance characteristics. 

XII.b.  Only packaging and container materials designed 
and validated by the packaging manufacturer to 
withstand the high temperature of dry-heat steril-
ization should be used.46 [Likely to be Effective]

If packaging is not formulated for dry-heat 
sterilization, pouches may char, compromising 
the package integrity of sterilized items. 

XII.b.1. Closed containers or cassettes should be 
used based on the manufacturer’s instruc-
tions and biological indicator monitoring 
results. Closed containers or cassettes may 
extend the time needed to achieve 
sterilization.

XII.b.2. Packaging manufacturers should be con-
sulted to confirm the compatibility of the 
packaging material with sterilizer tempera-
tures before packaging materials are 
selected for dry-heat sterilization.46

Most types of tape are not designed to 
withstand the high temperatures of dry-heat 
sterilization. Tape adhesive melts when 
subjected to dry-heat sterilization and may 
leave a sticky residue on sterilized packages 
that degrades, leaving baked-on tape resi-
due on the items, or can result in loss of 
tape adhesion.46

XII.b.3. When possible, small containers should be 
used for items to be dry-heat sterilized, and 
package density should be as low as 
possible.46

XII.c.  Items should be placed within the sterilizer 
chamber according to the sterilizer manufactur-
er’s instructions for use. [Likely to be Effective]

Correct placement and configuration of items 
within the chamber facilitates contact of the 
sterilant with the items to be sterilized. Sterilant 
contact is essential for sterilization.46 

XII.d.  The operator should be aware of the hazards 
associated with dry-heat sterilization and use 
the appropriate PPE (eg, insulated gloves, trans-
fer handles).46 [Likely to be Effective]

Burns are the most common safety hazard 
associated with dry-heat sterilization.46 

XII.d.1. On completion of a dry-heat sterilization 
cycle, both the sterilizer chamber and the 
items in the chamber are very hot and 
should not be touched.

XII.d.2. Packages should be cooled before being 
handled or removed from the dry-heat 
sterilizer.

XII.e.  A quality monitoring program that includes 
physical monitors (eg, printouts, digital read-
ings, graphs, gauges), chemical indicators, and 
biological indicators should be used to verify 
that conditions necessary for sterilization have 
been met.46 [Likely to be Effective]

XII.e.1. Each sterilization cycle should be moni-
tored to verify that parameters for steriliza-
tion have been met.46

XII.e.2. The sterilizer operator should use physical 
monitors to verify parameters for every 
load.6

Physical monitors can indicate immedi-
ate sterilizer failure. Physical monitors 
record cycle parameters (eg, time, pressure) 
for each cycle.

XII.e.3. A class 1 chemical indicator should be 
located on the outside of every package 
unless the internal indicator is visible.6

XII.e.4. An FDA-cleared chemical indicator recom-
mended by the manufacturer of the selected 
sterilization system should be placed 
within each package to be sterilized.6,41

Recommendation XIII

Liquid chemical sterilant instrument processing systems that 
use peracetic acid as a low-temperature sterilant should be 
used for devices that are heat-sensitive, can be immersed, are 
approved for this process by the device manufacturer, and can-
not be sterilized using terminal sterilization methods.47,48

Peracetic acid is an oxidizing agent that is an effective 
biocide at low temperatures and is effective in the 
presence of organic matter.1 It has a chemical formula 
of acetic acid plus an extra oxygen atom. This extra 
oxygen atom is highly reactive, reacts with most cellu-
lar components, and causes cellular death. The ability 
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of peracetic acid to inactivate many different critical 
cell systems is responsible for its broad spectrum anti-
microbial activity. As peracetic acid returns to acetic 
acid (ie, vinegar) and the oxygen decomposes, it is ren-
dered nontoxic and environmentally safe. Following 
liquid chemical sterilant processing, devices are rinsed 
with potable tap water that has been passed through 
pre-filters, subjected to an ultraviolet light treatment, 
and then passed through two 0.1-micron filter 
membranes.47

XIII.a.  Liquid chemical sterilant systems using perace-
tic acid should be used only to process items 
validated for processing in liquid peracetic 
acid.1,48 [Recommended for Practice]

Items processed in liquid chemical sterilant 
systems that are not validated for these systems 
may not be compatible with the sterilant or the 
process, which could result in damage or an 
ineffective process. 

XIII.a.1. The ability to successfully process devices 
intended for use with a liquid chemical 
sterilant system that uses peracetic acid 
should be validated by the device manufac-
turer and comply with the liquid chemical 
sterilant processing system manufacturer’s 
written instructions.35

Processing devices that are incompatible 
with liquid chemical sterilant processing 
systems can shorten the life of the devices.

XIII.a.2. Documentation of devices that can and can-
not be processed in liquid chemical sterilant 
systems using peracetic acid should be 
obtained from the device and the liquid 
chemical sterilant system manufacturers.

XIII.b.  Critical items processed in liquid chemical ster-
ilant systems should be used immediately and 
not stored for later use or held from one proce-
dure to another.47 [Recommended for Practice]

Processing trays used in liquid chemical ster-
ilant systems are not intended for storage of pro-
cessed items. 

XIII.c.  Systems using liquid peracetic acid should be 
used, monitored, and maintained according to 
the manufacturer’s written instructions. [Not 
Rated]

Peracetic acid is an effective sterilizing agent 
that does not leave toxic residues on sterilized 
items when items are rinsed properly. Serious 
injuries (eg, burns) may result if the chemical is 
not handled, neutralized, and rinsed properly. 
Peracetic acid is corrosive to the skin at concen-
trations of 3.4% or higher and corrosive to the 
eyes at concentrations of 0.35% or higher.49 

XIII.d.  When using liquid chemical sterilant processing 
systems, health care personnel should verify 
proper selection of adapters and connect the 
device to the appropriate adapters as recom-
mended by the manufacturer of both the device 

and the liquid chemical sterilant processing sys-
tem.50 [Likely to be Effective]

Failure to do so may result in failure of the 
liquid chemical sterilant to contact the lumen of 
the item. 

XIII.e.  Items processed in a liquid chemical sterilant 
system using peracetic acid should be trans-
ported to the point of use and used immedi-
ately.1  [Recommended for Practice]

Items processed with peracetic acid are wet 
and the cassette or container in which they are 
processed is not sealed to prevent contamina-
tion, thereby increasing the risk of contamina-
tion if the items are not used immediately. 

XIII.f.  A quality monitoring program that includes 
physical monitors (eg, printouts, digital read-
ings, graphs, gauges) and chemical indicators 
should be used to verify that conditions neces-
sary for  processing have been met. 1,6  
[Recommended for Practice]

XIII.f.1. Each sterilization cycle should be moni-
tored to verify that parameters required for 
processing have been met.6

XIII.f.2. The liquid chemical sterilant processing 
system operator should use physical moni-
tors to verify that parameters required for 
processing have been met.35

Physical monitors can indicate immedi-
ate failure to achieve required parameters.

XIII.f.3. Each cycle should be monitored with a 
chemical indicator validated for use in the 
liquid chemical sterilant system according 
to the manufacturer’s instructions for use.35 
Biological indicators have not been cleared 
by the FDA for use with liquid peracetic 
acid systems.

Recommendation XIV

A formalized program between the health care organization and 
health care industry representatives should be established for 
the receipt and use of loaned instrumentation.51

Implementation of tracking and quality controls and 
procedures is necessary to manage instrumentation 
and implants that are brought in from outside organi-
zations and companies.52

XIV.a.  Interdisciplinary collaboration between health 
care organizations’ sterile processing and surgi-
cal services personnel and commercial health 
care industry representatives should be estab-
lished.6 [Likely to be Effective]

The systematic management of loaned instru-
mentation reduces loss and ensures proper 
decontamination and sterilization through 
increased collaboration, communication, and 
accountability. 

XIV.b.  The loaned instrumentation program should 
include processes to
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request loaned instrumentation or implants;
receive loaned items, including a detailed 
inventory list;
obtain manufacturers’ written instructions for 
instrument care, cleaning, assembly, and 
sterilization;
determine responsibility for ensuring sets 
weigh no more than 25 lb;
clean, decontaminate, and sterilize loaned 
instrumentation at the receiving facility in 
accordance with AORN’s “Recommended 
practices for cleaning and care of surgical 
instruments and powered equipment”4;
transport processed loaned instrumentation 
to the point of use;
return items to the sterile processing depart-
ment after the procedure for decontamina-
tion, processing, inventory, and return to the 
health care industry representative; and
maintain records of transactions. 

[Effectiveness Not Established]

XIV.c.  The manufacturer’s instructions for cleaning, 
packaging, and sterilizing should be obtained 
before loaned items are received.52 [Effectiveness 
Not Established]

Advanced delivery of instructions for clean-
ing, packaging, and sterilizing is useful in deter-
mining whether a facility has the required 
equipment and resources to process loaned 
instruments according to the device manufac-
turer’s written instructions. 

XIV.d.  Personnel should coordinate requests for loaned 
instrumentation in sufficient time for loaned 
items to be processed by conventional terminal 
sterilization methods.52 [Effectiveness Not 
Established]

Advanced delivery of loaned items to the 
receiving health care organization ensures suffi-
cient time to permit inhouse disassembly, clean-
ing, packaging, quality assurance testing, and 
sterilization of the instruments before sched-
uled procedures. 

XIV.d.1. Personnel requesting loaned items should 
specify quantities, estimated time of use 
and return, and restocking requirements to 
circumvent the need for IUSS.

XIV.d.2. Late receipt of loaned instruments should 
not be used to justify IUSS.23,53

XIV.e.  Sterility assurance related to loaned instru-
ments should begin at the point at which the 
health care organization assumes responsibility 
for the items.6 [Likely to be Effective]

Failures in instrument cleaning have resulted 
in transmission of infectious agents.24,53 

XIV.e.1. All loaned instruments, regardless of 
whether they were processed in another 
health care facility, should be considered 
contaminated and delivered directly to the 
sterile processing department for decontam-

ination.51 Instruments should be thoroughly 
cleaned and dried in a manner consistent 
with AORN’s “Recommended practices for 
cleaning and care of surgical instruments 
and powered equipment”4 and the guide-
lines of the Association for the Advance-
ment of Medical Instrumentation (AAMI)51 
before sterilization.

It is not possible to know under what 
conditions instruments were processed at 
another facility. Sterilized instruments may 
become contaminated during transport.

XIV.e.2. Newly manufactured loaned items should 
be properly decontaminated before steriliza-
tion to remove bioburden and substances 
(eg, oil, grease) that may remain on the item 
from the manufacturing process.6

XIV.e.3. Loaned instruments should be removed 
from external shipping containers before 
transport to the sterile processing area.6

External shipping containers may have 
potentially high microbial contamination 
because of environmental exposure during 
transport.

XIV.e.4. Rigid sterilization containers should be 
thoroughly inspected upon receipt and 
cleaned and decontaminated according to 
the container manufacturer’s instructions.

XIV.e.5. The type and quantity of loaned items 
should be inventoried and documented.

XIV.e.6. Implants and instruments should be visu-
ally inspected for damage.

XIV.e.7. Manufacturers’ instructions for processing 
and sterilizing loaned items should be 
followed.

XIV.e.8. Implantable devices should be sterilized 
with a biological indicator and a class 5 
integrating indicator and documented in 
accordance with regulatory requirements 
and AORN recommended practices.

XIV.e.9. After use, loaned items should be decon-
taminated and returned to the lender in 
accordance with the health care organiza-
tion’s policy.

Recommendation XV

Sterilized materials should be labeled and stored in a manner to 
ensure sterility, and each item should be marked with the ster-
ilization date.6

Limiting exposure to moisture, dust, excessive light or 
handling, and temperature and humidity extremes 
decreases potential contamination of sterilized items.6

Factors that contribute to contamination include air 
movement, humidity, temperature, location of storage, 
presence of vermin, whether shelving is open or 
closed, and properties of the packaging material.1
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XV.a.  The shelf life of a packaged sterile item should 
be considered event-related. [Recommended for 
Practice]

Shelf life is dependent on packaging mate-
rial, storage conditions, transport, and handling. 
An event must occur to compromise package 
content sterility. Events that may compromise 
the sterility of a package include

multiple instances of handling that leads to 
seal breakage or loss of package integrity,
moisture penetration, and
exposure to airborne contaminants.6,26,46

Several studies have resulted in data that 
support event-related shelf life. One study 
examined the effect of time on the sterility of 
peel pouches, paper envelopes, and nylon 
sleeves and showed no increased rate of con-
tamination over time when packages were 
placed in covered storage.54 Another study 
showed that items covered with 3 mil (3/1,000 
inch) polyethylene overwrap were sterile nine 
months after sterilization.1 Another microbio-
logical study examined items after two years of 
storage and showed no contamination.55 The 
prospective study, which was conducted over a 
two-year period, evaluated the effectiveness of 
event-related shelf life and included placing 
152 items that were terminally sterilized on 
shelves in various wards. Every three months, 
several items were tested for microbial contami-
nation and all were found to be sterile.

XV.b.  Sterile packages should be stored under envi-
ronmentally controlled conditions.6 [Likely to be 
Effective]

Controlled conditions reduce the risk of con-
tamination of sterile items. 

XV.b.1. Room temperature, humidity, and ventila-
tion should be controlled in accordance 
with local, state, and federal policies and 
regulations.

Regulatory agencies may enforce Ameri-
can Society for Healthcare Engineering 
(ASHE)56 or AAMI6 recommendations or 
they may enforce other guidelines. As 
stated in the ASHE document, these param-
eters are intended to be used for the design 
of the heating, ventilation, and air-condi-
tioning (HVAC) systems and there may be 
daily fluctuations based on the environmen-
tal conditions.

Recommendations from AAMI include 
that temperature in sterile storage areas not 
exceed 75° F (24° C), that there be a mini-
mum of 4 air exchanges per hour, and that 
relative humidity is between 20% and 60% 
and not higher than 70%.6 The ASHE rec-
ommends temperatures in the sterile storage 
area of between 72° F to 78° F (22° C to 26° 
C) and that humidity not exceed 60%.56

Research on the relationship between 
temperature, humidity, air exchange, and 
maintenance of sterility is lacking.

XV.b.2. When selecting a temperature and humidity 
level or range, the perioperative team 
should collaborate with infection preven-
tionists and facility engineers and consider 
the pathogens that pose risk to patients and 
personnel and the effect of temperature and 
humidity on those organisms.

Other considerations when determining 
temperature and humidity levels include 
personnel comfort and the fact that high 
temperature and humidity levels may lead 
to the development of condensate on walls 
and surfaces, which could serve as a wick-
ing agent for the transmission of microor-
ganisms and result in contamination of ster-
ile items.

XV.b.3. Access to sterile supply areas should be 
limited to personnel who are trained in 
handling sterile supplies.

XV.b.4. Sterile storage areas, including racks, 
shelves, bins, and containers, should be 
kept clean and dry.57

XV.b.5. Supplies should be stored in a manner that 
allows adequate air circulation and ease of 
cleaning in compliance with local fire codes 
and in a manner that reduces the risk of 
contamination.

Recommendations for supply storage are 
generally 8 to 10 inches from the floor and 2 
inches from outside walls. Fire code regula-
tions specify the minimum clearance 
between sprinkler heads and stored items, 
with the typical minimum distance being 
18 inches, to allow the sprinkler system to 
be effective.58

XV.b.6. Sterile items should not be stored under 
sinks or in other locations where they can 
become wet.1

XV.b.7. Sterile items should be stored in closed cab-
inets or covered carts. Open shelving may 
be used if it is located in a secure, environ-
mentally controlled, clean area.1

XV.b.8. Supplies and equipment should be removed 
from external shipping containers and web-
edged or corrugated cardboard boxes before 
transfer into the sterile storage area.

External shipping containers and web-
edged cardboard boxes may collect dust, 
debris, and insects during shipment and 
may carry contaminants into the surgical 
suite.6,26,46
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Recommendation XVI

Transportation of sterile items should be controlled.

Sterility is event-related and is dependent on the 
amount of  handling,  the conditions during  
transportation and storage, and the quality of the pack-
aging material.1

XVI.a.  Sterile items should be transported in covered 
or enclosed carts with solid-bottom shelves.6 
[Likely to be Effective]

Covered or enclosed carts protect sterile 
items from exposure to environmental contami-
nants during transportation. 

XVI.b.  Carts and reusable covers should be cleaned 
after each use. [Likely to be Effective]

Contaminants may be picked up from the 
environment during transport.6 

Recommendation XVII

Personnel should receive initial and ongoing education and 
competency validation for sterilization practices.

Initial and ongoing education of perioperative person-
nel on sterilization practices facilitates the develop-
ment of knowledge, skills, and attitudes that affect safe 
patient care.

Periodic educational programs provide the opportu-
nity to reinforce the principles of sterilization, the 
compatibility of equipment and accessories, and the 
potential hazards to patients and personnel; and to 
introduce new information on technology changes and 
new applications.

Competency validation measures individual perfor-
mance and provides a mechanism for documentation.
Competency assessment verifies that perioperative per-
sonnel have an understanding of sterilization and ster-
ilization practices.

XVII.a.  An introduction to and review of policies and 
procedures should be included in personnel ori-
entation to sterile processing of surgical instru-
ments in the perioperative setting. Continuing 
education should be provided for employees 
when new equipment, instruments, and pro-
cesses are introduced. [Not Rated]

Operator and processing errors may be mini-
mized with regularly scheduled education, 
training, and competency demonstration. 

XVII.b.  Sterilization-specific education and compe-
tency assessment should encompass all steril-
ization methodologies that are in use in the 
organization, including

operation and maintenance of sterilization 
equipment;
selection and monitoring of sterilization 
cycles;
use of chemical, biological, and physical 
monitors; and
documentation requirements.

[Not Rated]

XVII.c.  Education should address topics that include
orientation to equipment and work areas;
infection control policies and procedures, 
including exposure plans;
potential hazards in the environment and 
methods of hazard protection;
safe ergonomic practices;
use and location of MSDSs; and
standards, guidelines, recommended prac-
tices, and regulations related to instrument 
processing. 

[Not Rated]

Recommendation XVIII

Documentation should reflect activities related to sterilization.6

Documentation demonstrates compliance with regula-
tory and accrediting agency requirements and identi-
fies trends and quality improvement opportunities.

XVIII.a.  Sterilization records should be maintained for 
the amount of time specified in the health care 
organization’s policies and should be in compli-
ance with professional standards and local, 
state, and federal regulations.1,6,26,46 [Recom-
mended for Practice]

Accurate and complete records are required 
for process verification and are used in sterilizer 
function analysis. 

XVIII.b. Every sterilization cycle and modality, includ-
ing steam (eg, gravity-displacement, dynamic 
air-removal), ethylene oxide, hydrogen peroxide 
gas plasma, hydrogen peroxide vapor, ozone, 
and dry heat should be documented. Documen-
tation should include

contents of each load;
load identification;
exposure parameters;
the operator’s name or initials; and
results of physical, chemical, and biological 
monitors.1 

[Recommended for Practice]

Recommendation XIX

Policies and procedures for sterilization and sterilization-
related processes and practices should be developed, reviewed 
periodically, revised as necessary, and readily available in the 
practice setting.

Policies and procedures assist in the development of 
patient safety, quality assessment, and performance 
improvement activities. Policies and procedures estab-
lish authority, responsibility, and accountability within 
the facility. They also serve as operational guidelines 
that are used to minimize patient risk factors for com-
plications, standardize practice, direct perioperative 
personnel, and establish continual performance 
improvement programs.

XIX.a.  These recommended practices for sterilization 
should be used to guide the development of  
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policies and procedures within individual peri-
operative practice settings. [Not Rated]

XIX.b.  Policies and procedures should be developed 
and implemented for processes including

routine cleaning of sterilizer chambers, carts, 
and exterior surfaces;
transport of contaminated devices and equip-
ment to the decontamination area;
selection of sterilization modality and cycle;
evaluation and selection of sterilization 
equipment and accessories59;
release of implants that are not terminally 
sterilized;
care and handling of loaned instruments;
orientation of and competency review for 
personnel who are responsible for sterilizing 
items;
sterilization of items intended for immediate 
use;
documentation of sterilization processes, 
environmental conditions, load contents, and 
load numbers;
sterilization process monitoring;
sterilization equipment maintenance;
storage of sterile items;
transport and distribution of sterile items; 
and
product testing.

[Not Rated]
Capital equipment and medical device pro-

curement are collaborative processes that 
require clinical, business, financial, and legal 
acumen. Goals of product standardization and 
value analysis processes are to select functional 
and reliable products that are safe, cost- 
effective, and environmentally friendly and that 
promote quality care and avoid duplication or 
rapid obsolescence. 

XIX.c.  The sterilizer manufacturer’s written instruc-
tions for cleaning, operation, and maintenance 
should be reviewed and reflected in instrument 
processing policies and procedures. [Not Rated]

XIX.c.1. User manuals for all sterilization equipment 
should be readily available to the sterilizer 
operators.

As new sterilization technologies are 
introduced for use in perioperative practice 
settings, it is imperative that health care 
personnel strictly follow manufacturers’ 
written instructions for the operation and 
maintenance of sterilization equipment and 
be aware of the occupational hazards that 
different sterilants may pose to patients, 
health care personnel, and the environment.

XIX.c.2. Equipment and device manuals that pro-
vide instructions for use should be retained 
for the life of the device and sterilizer.

Recommendation XX

A quality assurance and performance improvement process 
should be in place to measure patient, process, and system out-
come indicators.

Quality assurance and performance improvement pro-
grams assist in evaluating the quality of patient care 
and the formulation of plans for corrective actions. 
These programs provide data that may be used to 
determine whether an individual organization is 
within benchmark goals and, if not, identify areas that 
may require corrective actions.

XX.a.  The health care organization should establish 
quality control and improvement programs to 
monitor the workplace environment and prac-
tices associated with cleaning, disinfection, and 
sterilization of surgical instruments.6 [Likely to 
be Effective]

Monitoring the sterilization process allows 
results to be compared to a predetermined level 
of quality. Reviewing the findings provides 
information identifying problems and trends, 
which can be used to improve practice. 

XX.a.1. Physical, chemical, and biological monitors 
should be used to monitor sterilization pro-
cesses. They should be used for routine 
load release, routine sterilizer efficacy test-
ing, and sterilizer qualification testing (eg, 
after installation, relocation, malfunction, 
major repair, sterilization process failure). 
Table 5 and Table 6 illustrate recommenda-
tions for process monitoring and types of 
monitors, respectively.

XX.b.  All sterilizer failures and corrective actions 
should be documented and reported to the 
infection preventionist, quality assurance or 
risk management committee, and to administra-
tors.6 [Likely to be Effective]

XX.c.  All physical, chemical, and biological monitor-
ing results, including results from controls, 
should be interpreted by qualified personnel in 
the time frame specified by the manufacturer of 
the monitor and should be included in the ster-
ilization records. [Likely to be Effective]

Accurate interpretation and reporting of 
results promotes safe patient care.6 

XX.d.  Immediate investigation and corrective action 
should be taken in the event of a physical, 
chemical, or biological monitor failure.6 [Likely 
to be Effective]

XX.d.1. The sterilizer printout should be checked 
first to determine whether cycle parameters 
were met. If parameters were not met, the 
sterilizer should be removed from service, 
the load should be quarantined, and the 
cause of the failure should be investigated.6

XX.d.2. If the cause of the failure is immediately 
identified (eg, operator error) or the failure 
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is confined to a single item within the load, 
the cause should be corrected, the sterilizer 
returned to  service,  and the load 
reprocessed.6

XX.d.3. If the cause of the failure is not immediately 
identified, the load should be quarantined 
and the sterilizer taken out of service. The 
cause should be investigated and the steril-
izer only returned to service when the cause 
is identified and rectified.6

XX.d.4. If they are retrievable, items that were pro-
cessed in the suspect sterilizer (ie, back to 
the last known negative biological indicator 
test) should be recalled and reprocessed 
before use.6 When a tracking system is pres-
ent, it can be used to identify items and the 
patient or patients on whom the items may 
have been used before it was known that 
the items should be retrieved. This informa-

tion can be used to determine further 
patient care.
• The positive biological indicator vial 

should be sent to the laboratory for sub-
culturing for bacilli. The recall should 
not be delayed during this testing.

• All actions taken in response to a posi-
tive biological indicator should be 
documented.

A positive control should be placed in each 
incubator each day a test vial is run and 
incubated. The control and the test vials 
should be from the same lot.6

XX.d.5. Positive biological indicator results should 
be reported immediately so that appropriate 
action can be taken.

XX.e.  Processed items should be labeled with load con-
trol numbers to identify the sterilizer used, the 
cycle or load number, and the date of sterilization. 
Where tracking systems exist, documentation 

Table 5. sTeam sTerilizaTion Process moniToring recommendaTions1

Routine load release Routine sterilizer  
efficacy monitoring

Sterilizer qualification 
testing (after installa-

tion, relocation,  
malfunction, major 

repair, sterilization pro-
cess failure)

Periodic product  
quality assurance  

testing

Nonimplants Implants

Physical monitoring of 
cycle

External and internal 
chemical indicator (CI) 
monitoring of packages

Optional monitoring of 
the load with a process 
challenge device (PCD) 
containing one of the 
following:
• a biological indicator 

(BI)
• a BI and a class 5 

integrating indicator
• a class 5 integrating 

indicator
• a class 6 emulating 

indicator

Physical monitoring of 
cycle

External and internal CI 
monitoring of packages

Monitoring of every load 
with a PCD containing a 
BI and a class 5 integrat-
ing indicator

Physical monitoring of 
cycle

External and internal CI 
monitoring of packages

Weekly, preferably daily 
(ie, each day the sterilizer 
is used), monitoring with 
a PCD containing a BI; 
the PCD also may con-
tain a CI

For sterilizers larger than 
2 cubic feet and for 
table-top sterilizers, 
monitoring performed in 
a fully loaded chamber

In immediate use steam 
sterilization (IUSS) 
cycles, monitoring per-
formed in an empty 
chamber

For dynamic air-removal 
sterilizers, daily Bowie-
Dick testing in an empty 
chamber

Physical monitoring of 
cycle

External and internal CI 
monitoring of packages

For sterilizers larger than 
2 cubic feet and for IUSS 
cycles, monitoring of 
three consecutive cycles 
in an empty chamber 
with a PCD containing a 
BI; the PCD also may 
contain a CI

For table-top sterilizers, 
monitoring of three con-
secutive cycles in a fully 
loaded chamber with a 
PCD containing a BI; the 
PCD also may contain a 
CI

For dynamic air-removal 
sterilizers, monitoring of 
three consecutive cycles 
in an empty chamber 
with a Bowie-Dick test 
pack

Physical monitoring of 
cycle

Placement of BIs and CIs 
within product test 
sample

RefeRence

1. Association for the Advancement of Medical Instrumentation. ANSI/AAMI ST79:2010, A1:2010 & A2:2011, Comprehensive guide to steam sterilization and 
sterility assurance in health care facilities. Arlington, VA: Association for the Advancement of Medical Instrumentation; 2010 & 2011. Adapted and reprinted with 
permission. Further reproduction or distribution prohibited.
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should be used to track instruments to the patient 
on whom they were used. [Likely to be Effective]

Lot control numbers allow items to be identi-
fied or retrieved in the event of a sterilizer fail-
ure or malfunction.6,26,46 

XX.e.1. Information should be recorded from each 
sterilization cycle and should include the
• identification of the sterilizer (eg, “steril-

izer #1”),
• type of sterilizer and cycle used,
• load control number,
• load contents (eg, major set, Kelly 

clamps),
• critical parameters for the specific steril-

ization methodology (eg, exposure time, 
temperature for steam sterilization),

• operator’s name, and
• results of sterilization process monitor-

ing (ie, biological, chemical, physical).1

Documentation is an important component 
of a quality control program.

XX.f.  Physical monitors should be used to verify that 
parameters (eg, time, temperature, pressure, 
humidity, gas concentration) for sterilization 
have been met. [Likely to be Effective]

Physical monitoring provides real-time 
assessments of cycle conditions as well as his-
toric records by means of printouts, digital read-
ings, graphs, or gauges. Reviewing data from 
physical monitoring can readily identify steril-
izer malfunctions to expedite corrective 
actions.6

XX.f.1. Recordings of physical data should be used, 
when available, for all sterilization methods 
to ascertain that sterilization systems func-
tion within manufacturers’ specifications.6,26

XX.f.2. The printout should be reviewed at the end 
of each cycle and signed by the sterilizer 
operator, verifying that all sterilization 
parameters were met.

XX.g.  A sterilization chemical indicator should be 
used inside and outside of each package that is 
sterilized.1,6,26 [Recommended for Practice]

An external indicator should be used on the 
outside of each package unless the internal 
indicator is visible.6

Chemical indicators should be reviewed for a 
proper end point response (eg, color, migra-
tion, other change).
An FDA-cleared chemical indicator recom-
mended by the manufacturer of the selected 
sterilization system should be placed within 
each package to be sterilized.6

The purpose of the external chemical indica-
tor is to differentiate between processed and 
unprocessed items.41 Chemical indicators do not 
establish whether the item is sterile, but they do 
demonstrate that the contents were exposed to 
the sterilant.41 Although chemical indicators do 

not verify sterility, they help detect procedural 
errors and equipment malfunctions. 

XX.g.1. If the interpretation of the external or inter-
nal process monitors suggests inadequate 
processing, the item should not be used.26,41

XX.g.2. The internal chemical indicator should be 
reviewed for a proper end point response 
(eg, color, migration, other change) before 
placing the items or tray on the sterile field. 
If the proper end point is not achieved, 
items or trays should not be placed on the 
sterile field.

XX.h.  Biological monitors should be used routinely to 
test for sterilizer efficacy, for sterilizer qualifica-
tion testing (eg, after installation, relocation, 
malfunction, major repair, sterilization process 
failure), for routine load release, for implant 
load release, and for periodic product quality 
assurance testing for all sterilization processes.6 
[Likely to be Effective]

XX.h.1. Steam sterilizers: Geobacillus stearother-
mophilus biological indicators should be 
used for routine load release, routine steril-
izer efficacy monitoring, sterilizer qualifica-
tion testing, and periodic product quality 
assurance testing as follows:
• Routine sterilizer efficacy monitoring 

should be performed weekly, but prefera-
bly daily. A process challenge device 
(PCD) containing a biological indicator 
should be used to test sterilizer efficacy.

• If a steam sterilizer is intended to be 
used for multiple types of cycles (eg, 
gravity-displacement, dynamic air-
removal, IUSS), each sterilization cycle 
type should be tested.

• If one temperature is used but with dif-
ferent exposure times, only the cycle 
with the shortest exposure time needs to 
be tested.6 The shortest time is the most 
challenging cycle.

• For table-top sterilizers and for sterilizers 
larger than 2 cubic feet, efficacy testing 
should be conducted in a fully loaded 
chamber. 

• Efficacy testing of IUSS cycles should be 
conducted in an empty chamber unless 
an IUSS container is used.

• The biological monitor should be placed 
in the most challenging location within 
the sterilizer chamber and within the 
IUSS container as indicated by the steril-
izer and container manufacturers.

• Each load containing an implantable 
device should be monitored with a PCD 
containing a biological indicator and a 
class 5 indicator and quarantined until 
the results of the biological indicator 
testing are available.
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Table 6.  TyPes and aPPlicaTions for use of sTeam sTerilizaTion moniToring devices1

Monitor Frequency of use Application (release of sterilizer, pack-
age, load)

Physical monitors

Time, temperature, and pressure record-
ers; displays; digital printouts; and gauges

Should be used in every load of every 
sterilizer

Part of load release criteria

Chemical indicators (CIs)

External CIs
Class 1 (process indicators)

Should be used on the outside of every 
package unless the internal CI is visible

Part of routine load and package release 
criteria

Bowie-Dick-type indicators
Class 2 (Bowie-Dick)

For routine sterilizer testing (dynamic air-
removal sterilizers only), should be run 
within a test pack each day in an empty 
sterilizer before the first processed load

For sterilizer qualification testing (dynamic 
air-removal sterilizers only), should be run 
within a test pack after sterilizer installa-
tion, relocation, malfunction, major repair 
or sterilization process failure; test should 
be run three times consecutively in an 
empty chamber after biological indicator 
(BI) tests

Test of sterilizer for efficacy of air removal 
and steam penetration; part of release cri-
teria for using the sterilizer for the day

Part of release criteria for placing the ster-
ilizer into service after qualification testing

Internal CIs Should be used inside each package

Should be used in periodic product quality 
assurance testing

Part of routine package release criteria at 
the use site

Part of release criteria for changes made 
to routinely sterilized items, load configu-
ration, and/or packaging

Release criteria should include BI results

Class 3 (single-variable indicator)
Class 4 (multi-variable indicator)

May be used to meet internal CI 
recommendation

Part of routine package release criteria at 
the use site; not to be used for release of 
loads

Class 5 (integrating indicator) May be used to meet internal CI 
recommendation

Within a process challenge device (PCD), 
may be used to monitor non-implant steril-
izer loads

Within a PCD, should be used to monitor 
each sterilizer load containing implants; 
the PCD also should contain a BI

Part of routine package release criteria at 
the use site

Part of load release criteria for nonimplant 
loads

Part of release criteria for loads containing 
implants

Except in emergencies, implants should 
be quarantined until BI results are known

continued on next page

• One biological indicator PCD should be 
run in three consecutive empty cycles for 
sterilizer qualification testing.

• Qualification testing for sterilizers larger 
than 2 cubic feet and for IUSS cycles 
should be conducted in an empty 
chamber. 

• Qualification testing of table-top steriliz-
ers should be conducted in a fully loaded 
chamber.

XX.h.2. Dynamic air-removal steam sterilizers: A 
Bowie-Dick air-removal test should be per-

formed daily in an empty chamber as 
follows: 
• A Bowie-Dick air-removal test should be 

performed each day that the sterilizer is 
used and should be performed before the 
first load of the day but after a warm-up 
cycle is run.

• A warm-up cycle should be run so that 
Bowie-Dick testing is performed under 
the conditions in which the sterilizer 
will be used.

• The test should be run in accordance 
with the test manufacturer’s instructions 
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Table 6 conTinued.  TyPes and aPPlicaTions for use of sTeam sTerilizaTion moniToring devices1

Monitor Frequency of use Application (release of sterilizer, pack-
age, load)

Class 6 (emulating indicator) May be used to meet internal CI 
recommendation

Within a PCD, may be used to monitor 
sterilizer loads

Part of routine package release criteria at 
the use site

Part of load release criteria for non-implant 
loads

Part of release criteria for loads containing 
implants

Implants should be quarantined until BI 
results are known, except in emergency 
situations

BIs Within a PCD, may be used to monitor 
nonimplant loads

Within a PCD, should be used in every 
load containing implants; the PCD also 
should contain a class 5 integrating 
indicator

Within a PCD, should be used for weekly, 
but preferably daily (ie, each day the steril-
izer is used), routine sterilizer efficacy test-
ing; the PCD also may contain a CI

Should be run in a full load for wrapped 
items; for table-top sterilization, should be 
run in a fully loaded chamber; for immedi-
ate use steam sterilization, should be run 
in an empty chamber

Within a PCD, should be used for sterilizer 
qualification testing (after sterilizer installa-
tion, relocation, malfunction, major repair, 
sterilization process failure); the PCD also 
may contain a CI

Test should be run three times consecu-
tively in an empty chamber, except for 
table-top sterilizers, for which the test 
should be run three times consecutively in 
a full load

Should be used for periodic product qual-
ity assurance testing

Part of routine load release criteria

Part of release criteria for loads containing 
implants

Implants should be quarantined until BI 
results are known, except in emergency 
situations

Except in emergencies, implants should 
be quarantined until BI results are known

Part of sterilizer/load release and recall 
criteria

Part of routine release criteria for placing 
the sterilizer into service after qualification 
testing

Part of release criteria for changes made 
to routinely sterilized items, load configu-
ration, and/or packaging

RefeRence

1. Association for the Advancement of Medical Instrumentation. ANSI/AAMI ST79:2010, A1:2010 & A2:2011, Comprehensive guide to steam sterilization and 
sterility assurance in health care facilities. Arlington, VA: Association for the Advancement of Medical Instrumentation; 2010 & 2011. Adapted and reprinted with 
permission. Further reproduction or distribution is prohibited.

before the routine biological indicator 
testing.

• Whenever a dynamic air-removal steril-
izer is installed or relocated, malfunc-
tions, undergoes a major repair, or has a 
sterilization process failure, three con-
secutive cycles in an empty chamber 
should be tested with a biological indica-
tor PCD followed by three consecutive 
cycles in an empty chamber with a 
Bowie-Dick air-removal test.6

• The air-removal test is designed to detect 
residual air in the sterilizer chamber.

XX.h.3. Ethylene oxide sterilizers: Bacillus atro-
pheus biological indicators should be used 
to test sterilizer efficacy. Sterilizer efficacy 
testing should be performed with every 
load.26 Qualification testing should be  
performed after installation, relocation, 
malfunction, major repair, or sterilization 
process failure. Qualification testing should 
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be performed in accordance with AAMI 
guidelines26 and in consultation with the 
sterilizer manufacturer.

XX.h.4. Low-temperature hydrogen peroxide gas 
plasma sterilizers: Geobacillus stearother-
mophilus biological indicators should be 
used for routine load release, routine steril-
izer efficacy monitoring, sterilizer qualifica-
tion testing, and periodic product quality 
assurance testing.35 Routine sterilizer effi-
cacy monitoring should be performed at 
least daily on each cycle type, preferably 
with each load, as follows:
• The sterilizer manufacturer should be 

consulted for the specific monitoring 
product to use and the appropriate place-
ment of the product within the sterilizer.

• For each cycle type enabled on low-tem-
perature hydrogen peroxide gas plasma 
sterilizers (eg, standard, advanced), one 
biological indicator PCD should be run 
in three consecutive empty cycles for 
sterilizer qualification testing.

XX.h.5. Hydrogen peroxide vapor sterilizer: Geoba-
cillus stearothermophilus biological indica-
tors should be used for routine load release, 
routine sterilizer efficacy monitoring, steril-
izer qualification testing, and periodic prod-
uct quality assurance testing.35 Routine ster-
ilizer efficacy monitoring should be 
performed at least daily on each cycle type, 
preferably with each load, as follows:
• The sterilizer manufacturer should be 

consulted for the specific monitoring 
product to use and the appropriate place-
ment of the product within the sterilizer.

• For each cycle offered (eg, lumen, non-
lumen), one biological indicator PCD 
should be run in three consecutive 
empty cycles for sterilizer qualification 
testing.35

XX.h.6. Ozone sterilizers: Geobacillus stearother-
mophilus biological indicators should be 
used for routine load release, routine steril-
izer efficacy monitoring, sterilizer qualifica-
tion testing, and periodic product quality 
assurance testing.35 Routine sterilizer effi-
cacy monitoring should be performed at 
least daily, preferably with each load, as 
follows:
• One biological indicator PCD should be 

run in three consecutive empty cycles for 
sterilizer qualification testing.

• The sterilizer manufacturer should be 
consulted for the specific monitoring 
product(s) to use and the appropriate 
placement of the product(s) within the 
sterilizer.35

XX.h.7. Liquid peracetic acid sterilant systems: A 
diagnostic cycle to verify the system is 

operating according to specification should 
be run every 24 hours according to the man-
ufacturer’s instructions for use.60 Routine 
efficacy monitoring considerations include 
the following:
• Biological indicator monitoring is not 

required for liquid peracetic acid steril-
ant systems. A microprocessor monitors 
use dilution, temperature, and sterilant 
contact time.47

• Chemical indicators may be used accord-
ing to the equipment manufacturer’s 
instructions for use.

XX.h.8. Dry-heat sterilizers: Bacillus atropheus bio-
logical indicators should be used for routine 
load release, routine sterilizer efficacy mon-
itoring, sterilizer qualification testing, and 
periodic product quality assurance testing. 
Routine sterilizer efficacy monitoring 
should be performed at least weekly, but 
preferably daily, as follows:
• Each load containing an implantable 

device should be monitored with a bio-
logical indicator and quarantined until 
the results of the biological indicator 
testing are available. 

• Sterilizer qualification testing biological 
indicator PCDs should be run in three 
consecutive empty cycles.

• Mechanical convection (ie, forced-air) 
dry-heat sterilizers should be monitored 
according to the manufacturer’s recom-
mendations. Additional monitoring of 
three consecutive sterilization cycles 
should be performed after sterilizer 
installation, relocation, malfunction, 
major repair, or sterilization process 
failure.

• Testing should be performed in an empty 
sterilizer.46

XX.i.  Preventive maintenance on sterilizers should be 
performed by qualified personnel on a sched-
uled basis. [Likely to be Effective]

Periodic inspections, maintenance, and 
replacement of components that are subject to 
wear (eg, recording devices, steam traps, filters, 
valves, drain pipes, gaskets) help maintain 
proper functioning of sterilizers.6 

XX.i.1. Inspection and cleaning should be per-
formed as outlined in the manufacturer’s 
written instructions.46

Proper inspection and cleaning mini-
mizes sterilizer downtime and helps pre-
vent sterilizer malfunctions.

XX.i.2. Preventive maintenance and repairs should 
be performed by qualified personnel as 
specified in the manufacturer’s written 
instructions.

XX.i.3. Maintenance records should be kept for 
each sterilizer. Information noted in the 
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sterilizer maintenance records should 
include the
• date of service;
• sterilizer model and serial number;
• sterilizer location;
• description of any malfunction;
• name of the person who is performing 

the maintenance and the name of his or 
her company;

• description of the type of service and any 
parts that are replaced;

• results of biological indicator testing, if 
performed;

• results  of  Bowie-Dick testing,  i f 
performed;

• name of the person requesting the ser-
vice, where appropriate; and

• signature and title of the person 
acknowledging the completed work.
Accurate and complete records are 

requi red  for  s te r i l iza t ion  process 
verification.

XX.j.  Quality assurance testing of packaging systems 
including rigid containers is part of a quality 
assurance program and should be performed 
before initial use, as well as periodically, 
according to the manufacturer’s written instruc-
tions.6 [Likely to be Effective]

Rigid sterilization container systems vary 
widely in design, mechanics, and construction. 
These variables can affect the performance and 
compatibility of containers with sterilization 
methods. 

XX.j.1. Sterilization efficacy and drying effective-
ness should be evaluated when conducting 
periodic product quality assurance testing 
of packaging systems, including steriliza-
tion containers for each sterilizer used.

Health care organizations are responsible 
for obtaining and maintaining manufactur-
ers’ documentation of methodology and 
performance testing for packaging systems.

Health care personnel are responsible for 
ensuring that container systems are suitable 
for proposed sterilization uses and are com-
patible with existing sterilizers.

XX.k.  Periodic product testing of routinely processed 
items representing a product family should be 
performed on a continual basis.6  [Likely to be 
Effective]

Criteria that may be used to identify product 
families include 

design configuration,
number of components,
size or surface area,
materials of construction,
surface finish or texture,
mated surfaces,
presence of cannulations or lumens,
the need for disassembly, and

written processing instructions provided by 
manufacturers.
Product testing is used to verify that the 

device manufacturer’s instructions for steriliza-
tion can be achieved in the health care setting.

Information related to product testing is 
evolving. Users are advised to review current 
literature for additional information as it 
becomes available. 

XX.k.1. Product testing should be performed when 
major changes are made, before first use of 
loaned instruments, before use of newly 
purchased sets (eg, new specialty), or when 
there is no preexisting product family. 
Examples of major changes include
• significant changes in packaging (eg, 

changing from wrap to containerized 
systems),

• weight changes, and
• package configuration changes.

XX.k.2. During product testing of sterilization, con-
ditions such as exposure time should be 
evaluated with physical, biological, and 
chemical monitors by strategically placing 
monitors alongside each other at locations 
that present the greatest challenge to air 
evacuation and sterilant penetration and 
contact.

XX.k.3. The container manufacturer should be con-
sulted to determine the areas within the 
container that present the greatest 
challenge.

Glossary

Aeration: Method by which absorbed ethylene oxide 
(EO) is removed from EO-sterilized items by circulat-
ing warm air in an enclosed cabinet specifically 
designed for this purpose.

Anyhdrous: Items that are free of water.
Bioburden: The degree of microbial load; the num-

ber of viable organisms contaminating an object.
Biological indicator: A sterilization process- 

monitoring device commercially prepared with a 
known population of highly resistant spores that tests 
the effectiveness of the method of sterilization being 
used. The indicator is used to demonstrate that condi-
tions necessary to achieve sterilization were met dur-
ing the sterilizer cycle being monitored.

Bowie-Dick test (Class 2 chemical indicator): A test 
designed to detect air leaks, ineffective air removal, 
and presence of noncondensable gasses in dynamic air-
removal steam sterilizers. This test is not a test for ster-
ilization efficacy. It is not used in gravity-displacement 
sterilizers. 

Chemical indicator: A sterilization process-monitor-
ing device used to monitor the attainment of one or 
more critical parameters required for sterilization. A 
characteristic color or other visual change indicates a 
defined level of exposure based on the classification of 
the chemical indicator used. 
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• Class 1: Process indicator that demonstrates that 

the package has been exposed to the sterilization 
process to distinguish between processed and 
unprocessed packages.

• Class 2 (Bowie-Dick): Process indicator that is 
used to detect air leaks, ineffective air removal, 
and presence of noncondensable gasses. Used in 
dynamic air-removal sterilizers.

• Class 3: Process indicator that reacts to a single 
parameter of the sterilization process.

• Class 4: Process indicator that reacts to two or 
more of the critical parameters of sterilization.

• Class 5 (integrating indicator): Process indicator 
designed to react to all critical parameters over a 
specified range of sterilization cycles; perfor-
mance has been correlated to the performance of 
the stated test organism under the labeled condi-
tions of use.

• Class 6 (emulating indicator): Process indicator 
designed to react to all of the critical parameters 
of a specific cycle.

Decontamination area: Area designated for collec-
tion, retention, and cleaning of soiled and/or contami-
nated items.

Downtime: A period of time when an item or device 
is not operational.

Dynamic air removal: Mechanically assisted air 
removal from the sterilization chamber. Includes pre-
vacuum and steam-flush pressure-pulse steam 
sterilizers.

Emergency spill plan: A plan of action for any unan-
ticipated release of ethylene oxide or other hazardous 
chemicals into the workplace.

Gravity displacement: Type of sterilization cycle in 
which incoming air displaces residual air through a 
port or drain near the bottom of the sterilizer chamber. 

Immediate use steam sterilization (IUSS): Steam 
sterilization of patient care items intended for immedi-
ate use. Formerly known as “flash sterilization.” 

Physical monitor: Automated devices (eg, printouts, 
digital readings, graphs, gauges) that monitor steriliza-
tion parameters for the sterilization method in use.

Prevacuum: A steam sterilization cycle in which air 
is removed from the chamber and load via a series of 
pressure and vacuum excursions. 

Process challenge device (PCD): A device designed 
to represent a defined challenge or resistance to a ster-
ilization process. A commercially prepared PCD may 
contain a biological indicator, a chemical indicator, or 
a biological indicator and a chemical indicator. A PCD 
is used to test the efficacy of the sterilization process.

Qualification testing: Sterilizer testing performed 
after installation, relocation, malfunction, major repair, 
or sterilizer process failure to verify that the sterilizer 
equipment performs within predetermined limits 
when used in accordance with the manufacturer’s 
instructions for use.

Short-term exposure limits: Durations of exposure to 
a potentially toxic or harmful substance lasting for less 
than 15 minutes that cannot be repeated more than 
four times per day.

Sterilization: Processes by which all microbial life, 
including pathogenic and nonpathogenic microorgan-
isms and spores, are killed.

Sterilization process monitoring device: A device 
used to monitor sterilization processes. Sterilization 
monitoring devices can be biological, chemical, or 
mechanical.

Terminal sterilization: A process by which the prod-
uct is sterilized within a sterile barrier that permits 
storage for use at a later time.
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