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Point-of-Use Processing

Point-of-Use Processing

Learning Objectives

As a result of successfully completing this chapter, readers will be able to:

1

Define the term Immediate Use Steam Sterilization and review the
industry standards

Describe point-of-use processing and examine its requirements

Explain the basic procedures necessary to safely perform
Immediate Use Steam Sterilization

Address point-of-use processing for heat-sensitive medical devices
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INTRODUCTION

The majority of processing takes place in the
Central Service (CS) department; however, there
are times when processing is performed at the
point of use. There are two basic types of point-of-
use processing. The first is Inmediate Use Steam
Sterilization (IUSS), which consists of cleaning,
steam sterilization and immediate delivery of
heat-resistant items to the procedure room. This
process is designed for instances when there is no
time to send the item(s) to the CS department
for processing. The second type of point-of-use
processing is designed for heat-sensitive items.
Regardless of the process used, the goal is to provide
an item that is safe for patient use. This chapter will
examine methods of point-of-use processing.

Point-of-use processing That which occurs when a
medical device is processed immediately before use,
and/or close to the patient care area.

Immediate Use Steam Sterilization (IUSS) Process
designed for the cleaning, steam sterilization and
delivery of patient care items for inmediate use;
formerly known as flash sterilization.

IMMEDIATE USE STEAM
STERILIZATION

A Brief History

In patient care, there are always unexpected events
that require quick action. Instrument demands
become urgent when there is an immediate patient
need and no instruments are ready for use. In
previous years, “flash” sterilization was designed for
use in the Operating Room (OR) for emergencies
and immediate use. Flash sterilization was a
process where unwrapped instruments were steam-
sterilized using an abbreviated cycle (a cycle with
no dry time) in order to ready the instruments for
patient use.

In 2009, the name flash sterilization was replaced
with a new term (and process): Immediate Use
Steam Sterilization (IUSS). Items processed using
IUSS are cleaned according to their manufacturers’
Instructions for Use (IFU), placed in containers
specifically designated for TUSS sterilization and

sterilized according to manufacturer instructions.

(See Figure 13.1)

Figure 13.1

What Happened to “Flash”?
Many Central Service professionals will remember
the term “flash” sterilization and may ask what
happened to that term. “Flash” referred to the
abbreviated steam sterilization cycle of an unwrapped
device. With the move to Immediate Use Steam
Sterilization (IUSS), the process shifted from an
unwrapped container to a sealed containment device
that provides greater protection from contamination
during transport.

Processing devices for immediate use can be safe
and effective, but only if all steps recommended by
the device manufacturer are followed. This includes
proper cleaning, decontamination, sterilization
using the correct cycle and aseptic transfer to
the point of use. Those performing IUSS are
responsible for processing every item in a way that
best ensures it is safe for reuse. Shortcuts, such as
improper cleaning in the interest of saving time,
can jeopardize patient safety. Following validated
manufacturer’s IFU and controlling process quality
helps protect patients from infections and prolongs
the life of instrumentation.

A multi-society TUSS Position Paper providing
information about the change to IUSS was
developed in 2011 by the Association for the
Advancement of Medical Instrumentation



(AAMI), the Association of periOperative
Registered Nurses (AORN), the International
Association of Healthcare Central Service Materiel
Management (IAHCSMM), the Accreditation
Association for Ambulatory Health Care, ASC
Quality Initiative and the Association of Surgical
Technologists (AST). The paper provided support
for the change to TUSS and offered additional

information about the process.

Standards and Recommended Practices

Several associations have developed standards
to help ensure TUSS procedures are performed

properly.

Association for the Advancement
of Medical Instrumentation

AAMI standards are not law; however, they are the
recognized industry standards for sterilization and
may be relevant in any legal proceeding. AAMI
standards represent a national consensus and many
have been approved by the American National
Standards Institute (ANSI).

ANSI/AAMI ST79, Comprehensive guide to
steam sterilization and sterility assurance in health
care facilities, is a broad document covering
recommended practices for steam sterilization. The
document states that TUSS can be performed when
deemed appropriate, and when all of the following
conditions are met:

* Ttems are needed for immediate use.

* Items are dissembled and thoroughly cleaned
according to the manufacturer’s IFU, with
approved detergents and water to remove soil,
blood, body fats and other substances.

* Lumens are brushed and flushed under the
water with appropriate cleaning solutions, and
items are thoroughly rinsed.

* The device manufacturer’s written instructions
on sterilization cycle and exposure times,
temperature  settings and dry times are

followed.

Point-of-Use Processing

* Processed items are transported in a manner to
prevent contamination.

The Association of peri-Operative
Registered Nurses

AORN publishes its Guidelines for Perioperative
Practices, formally titled Perioperative Standards
and Recommended Practices. Surveying agencies
refer to the AORN guidelines, as well as the AAMI
standards. AORN guidelines state that:

* TUSS should be kept to a minimum and should
only be used in selected clinical situations and
in a controlled manner.

* TUSS should only be used when there is no
time to process the items using the preferred
(wrapped) method.

* Devices undergoing TUSS should be subjected
to the same decontamination processes as in
AORN’s Change to: Guidelines for PeriOperative
Practice:  Sterilization — and  Disinfection.
Guidelines for PeriOperative Practice. 2015.

manufacturer’s

* The items must have

instructions for TUSS.

* Manufacturer’s recommendations for cleaning,
exposure times, temperatures and drying times
are followed.

* Processed items are transferred to point of use
aseptically.

* Staff is educated on the TUSS process.

* Recordkeeping allows for the tracking of the
device after use.

Surveying Agencies

TUSS is designed for urgent situations when there
is not sufficient time to send an item through the
normal terminal sterilization process. Surveying
agencies are closely monitoring IUSS to ensure
everything is being done by the healthcare facility
to decrease this practice and ensure that where and
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when TUSS is practiced, the processes are done
correctly.

Terminal sterilization The process by which
surgical instruments and medical devices are
sterilized in their final containers, allowing them to
be stored until needed.

U A S S WS SRR A SRR T L S ISR B L L S

The Joint Commission

In 2009, The Joint Commission (TJC) revised its
position statement on IUSS and emphasized that
three critical steps of processing must be followed
to ensure sterility. TJC requires that complete
documentation must be available for each IUSS
cycle, so the device is traceable to the patient if
a problem should arise. In the recent past, TJC
focused on how many IUSS cycles were run and
how to reduce the amount of IUSS sterilization
in any facility. Now, in addition to focusing on
TUSS reduction, TJC surveyors are focusing on the
TUSS process to ensure all processes are completed
properly. They expect the same safeguards and
quality controls to be in place, regardless of who
operates a sterilizer or where the sterilizer is
located. The following are the four key areas TJC
surveyors will focus their attention:

* Cleaning and decontamination. Before an
item can be sterilized, it must be properly
cleaned and decontaminated according to the
manufacturer’s recommendations.

* Sterilization. The manufacturer’s instructions
must specify the type of cycle (e.g., gravity
displacement and dynamic air removal) and
length of time needed for sterilization. Some
instruments may require an extended cycle or
a specified dry time; some instruments cannot
undergo IUSS at all. The manufacturer’s IFU
must specify that the item can undergo TUSS
cycles.

* Transfer to the sterile field. Aseptic transfer
from the sterilizer to the sterile field is required
to prevent recontamination of the sterilized
item.

* Frequency of IUSS use. Lack of instrumentation
is not an excuse for IUSS. A plan should be in
place to reduce TUSS cycles.

Examples of TJC findings could include failure
to adequately clean the instruments before TUSS,
inappropriate use of chemical indicators and unsafe
transporting of instruments back to the procedure
room after they have been sterilized.

Centers for Medicare and Medicaid
Services

The Social Security Act mandated the establishment
of minimum health and safety standards that must
be met by providers and suppliers participating in
Medicare and Medicaid programs. These standards
are found in the 42 Code of Federal Regulations.
The Secretary of the Department of Health and
Human Services has designated the Centers
for Medicare and Medicaid Services (CMS) to
administer the standards compliance aspects of
these programs.

Like TJC, CMS has established requirements
regarding the use of IUSS:

* 'The same multi-step process used to prepare
instruments for terminal sterilization must be

completed for IUSS.

* Parameters for all phases of the sterilization
cycle must be determined by consulting the
IFU for the instrument(s), sterilizer and
containment device.

* Each TUSS cycle must use physical monitors
and chemical indicators. At least weekly, the
sterilizer must be tested with a biological test
for each TUSS cycle.

* If TUSS must be used for an implant, a track-
ing system should be in place to trace the TUSS
load to the patient.

* Medical instruments and devices processed
using TUSS must be contained in a packaging
system labeled for the TUSS cycle(s) used.



* Items sterilized by IUSS must be used

immediately.

CMS also indicates that IUSS is not acceptable in

the following circumstances:

* When sterilizing implants,
documented emergency situations.

except in

* For post-procedure decontamination of
instruments used on patients with possible
Creutzfeldt-Jakob Disease (CJD) or other

prion diseases.

* When devices or loads have not been validated
for the specific cycle used.

* On single-use devices.

PROCEDURES FOR IMMEDIATE USE
STEAM STERILIZATION

Safe and effective TUSS requires that all steps in
the process be done properly each and every time
to achieve sterilization and maintain sterility of
instruments and instrument sets all the way to the
point of use. Improperly sterilized or contaminated
instruments used in a surgical procedure can result
in serious concerns, from surgical site infections to
increased costs and legal liability.

Precleaning

Precleaning of instrumentation is a necessary step to
help promote effective, thorough decontamination
and sterilization. AORN guidelines state that items
should be kept free of gross soil during surgery.
These standards are critical factors when items are
to be prepared for TUSS. Soil is easier to remove
when items are properly pre-treated in the OR.

Point-of-Use Decontamination

Thorough decontamination of medical devices
is required for TUSS to be safe and effective.
Manufacturers of sterilizers and medical devices
assume that the level of contamination has been

Point-of-Use Processing

adequately reduced on the surfaces of instruments
before they are placed in the sterilizer. If items are
not properly cleaned, they cannot be sterilized.

Standard precautions require that staff handling
contaminated devices wear the appropriate
personal protective equipment (PPE).This includes
gloves, hair covering, eye protection, masks, fluid-
impervious gown or jumpsuit, and shoe covers. PPE
should be removed and discarded, and not worn
outside of the cleaning/decontamination area.

Manufacturer  instructions  for  instrument
processing should be available and consulted to
ensure proper cleaning and decontamination
before IUSS. These may contain special cleaning
instructions, such as the disassembly process and
the recommended use of cleaning solutions and
mechanical cleaners. Instruments must be cleaned
as thoroughly at the point of use as they would
in the CS decontamination area. Items must be
decontaminated in an area designed to clean
instruments, and never in a scrub or handwashing
sink. Surveying agencies will check to ensure that
the staff is trained in proper cleaning methods.

Prior to placing instruments in the sterilizer,
instruments must be carefully inspected to ensure
they are clean and functional. Instruments must be
placed in the sterilizer in a manner that facilitates
full steam contact.

Immediate Use Steam Sterilization
Cycles

Steam sterilizers used for IUSS are usually placed
in close proximity to user areas. (See Figure 13.2)
There are two types of steam cycles commonly
used: gravity displacement and dynamic air
removal, which includes the prevacuum and steam
flush pressure pulse (SFPP) cycles. The type of
cycle to be used depends on the manufacturer’s
IFU. Figure 13.3 shows minimum IUSS cycles
as identified by AAMI. Note: Steam sterilization
processes are discussed in detail in Chapter 14.
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Figure 13.2

Consult the manufacturer’s IFU for exposure
times and cycles when using containment devices
or packaging systems.

Safe Transport after Inmediate Use
Steam Sterilization

Instruments subjected to TUSS should be
transported to the point of use in a manner that
reduces the potential for contamination. Failure to

take appropriate measures to protect IUSS processed
instruments after their removal from the sterilizer
and during transport to the point of use will increase
the potential for contamination and the patient’s risk
for acquiring a surgical site infection. Note: Use of the
single wrapped method helps protect sterile instruments;
howewver, this method cannot be used unless the sterilizer
has the “single wrapped” function built into the system.
Utilizing sealed rigid containers approved for IUSS
offers the best protection for the sterile instruments.
Instruments processed in these rigid containers still
cannot be stored for later use, unless approved by
the U.S. Food and Drug Administration (FDA);
therefore, the items must be used as soon as possible
after the sterilization cycle is complete.

Staff Education

Educating staff members who perform IUSS is
important to decrease the possibility of errors that
could occur during the process. Staff members should
receive initial training and competency assessment,
followed by continuing education at regular intervals
to review and update their knowledge.

QUALITY CONTROL MONITORS
FOR IMMEDIATE USE STEAM
STERILIZATION

The efficacy of every sterilization cycle must
be monitored. The quality assurance of each
process includes physical, chemical and biological
monitors. All of these monitors should be carefully
watched and reviewed to identify potential issues.

Gravity displacement Nonporous items only (e.g., routine metal 270°F (132°C) 3 minutes
instruments, no lumens)
Nonporous and porous items (e.g., rubber or plastic 270°F (132°C) 10 minutes
items, items with lumens) sterilized together

Prevacuum Nonporous items only (e.g., routine metal 270°F (132°C) 3 minutes
instruments, no lumens)
Nonporous and porous items (e.g., rubber or plastic 270°F (132°C) 4 minutes
items, items with lumens) sterilized together

Steam-flush pressure-pulse | Nonporous or mixed nonporous/porous items 270°F (132°C) 4 minutes

LManufacturers' instructions

Figure 13.3



Note: Sterilization monitoring processes are discussed
in Chapter 17.

A dynamic air removal test, as the name implies, is
only done in dynamic air removal sterilizers. This
test should be run each day the sterilizer is used.

Recordkeeping

IUSS records allow for traceability of every item
sterilized to the patient. It is important to keep
accurate and complete records that include evidence
of cycle performance, such as sterilization cycle
printouts and biological and chemical indicator
results. Sterilizer cycle records should include:

* Patient identification. There must be a way
to identify the patient on whom the items
were used in the event of a problem, such
as sterilization cycle failure or the patient
acquiring a healthcare-associated infection.

* 'The sterilizer and sterilizer cycle identification.
* 'The instrument(s) sterilized in the cycle.
* 'The cycle parameters.

* The reason the IUSS cycle was run (e.g.,
instrument dropped on floor).

* Operator’s signature or other identification.

No national standard exists for how long sterilization
records should be kept. Local statute requirements
and individual facility policies should be followed.

POINT-OF-USE PROCESSING FOR
HEAT-SENSITIVE DEVICES

Low-Temperature Disinfection and
Sterilization Processes

Advancing sterilization technologies have changed
the way procedures are performed. The medical
devices used in many procedures have changed, as
well. Many of the medical devices used today are
heat sensitive. In other words, processing them in

Point-of-Use Processing

a heated process, such as with steam, will lead to
damage. Facilities must look to low-temperature
methods to safely process those heat-sensitive items.

There are several types of low-temperature options
for point-of-use processing. Selection is determined
by the types of items that will be processed and
their compatibility with that low-temperature
process.

In some cases, the decision to process heat-sensitive
items at point of use is made in an effort to reduce
instrument turnaround time. In others, it is made
to reduce the distance that unwrapped processed
items must be transported before use.

The choices for point-of-use processing for
heat-sensitive medical devices include high-
level disinfection (HLD) or sterilization. The
level of biocidal process required is based on the
intended use of the item. Options include wrapped
processes (e.g., vaporized hydrogen peroxide or
hydrogen peroxide gas plasma) where the device is
packaged and processed through a type of chemical
sterilization cycle, or an unwrapped process where
the device is processed using a liquid chemical. (See
Figure 13.4)

Note: The wrapped sterilization processes mentioned
above are discussed in detail in Chapter 15.

Examples of Low-Temperature Devices
Sometimes Used for Point-of-Use Processing

Wrapped Processes

Unwrapped Processes

Figure 13.4

All low-temperature processes utilize a chemical
process. CS technicians must understand the
specific type of process used in their facility
and must be educated on proper handling and
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operational procedures, as well as safety protocols
for the specific process.

Preparation of Devices for
Low-Temperature Processes

Aswith IUSS processes, proper preparation is critical
to the success of the low-temperature point-of-use
process. Items must be cleaned thoroughly. Any soil
remaining on the device will result in a failed process
and will pose a danger to the patient. Items must be
prepared for the low-temperature process according
to the manufacturer’s IFU.

If using a wrapped process, items must be wrapped
using packaging that is compatible with the process
to be used. Those packages must be positioned
correctly within the sterilizer.

When using an unwrapped process, technicians
must also be certain to position the device correctly.
Any connections between the device and the
processor must be appropriately connected to
ensure the proper flow of liquid through the device.

As with all HLD and sterilization processes, the
medical device manufacturer must have approved
the device for the specific biocidal process to be
performed.

Quality Control Monitors for Point-of-
Use Low-Temperature Processes
Quality control monitors will vary depending

on the process used; however, there are some
commonalities:

* 'The process must be monitored
* Items processed must be logged

Monitoring will be unique to each low-temperature
process. For manual HLD using a soak process, the
solution must be checked for Minimum Effective

Concentration (MEC).

For mechanical processes, testing should be
performed according to the equipment and
chemical manufacturer’s IFU. That testing may
include chemical, biological or diagnostic tests.

All items processed at point of use must be logged
and those records, along with documentation of

quality testing, should be kept on file.

CONCLUSION

Point-of-use processing meets a specific need in
procedural areas. Although it is performed away
from the Central Service department, the basic
principles of reprocessing and the need to accurately
follow the device manufacturers’ instructions
remain the same. When performed appropriately,
point-of-use processing can provide items that are
safe for patient use.
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High-Temperature Sterilization

Learning Objectives

As a result of successfully completing this chapter, readers will be able to:

1.
2.
3:

Discuss factors that impact the effectiveness of sterilization
Discuss the advantages of steam sterilization

Explain the anatomy of a steam sterilizer and identify the function
of each major component

Provide basic information about the types of steam sterilizers
Explain basic information about steam sterilizer cycles

Describe the conditions necessary for an effective steam
sterilization process

Explain basic work practices for steam sterilization

Review sterilization process indicators and explain the need for

quality control
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INTRODUCTION

High-temperature sterilization is the process of
choice in many healthcare facilities. It is achieved
by subjecting items being processed to thermal
energy from moist heat (steam) or dry heat. High-
temperature sterilization has long been recognized
as an effective way to kill microorganisms. Steam
is the most frequently-used sterilant for devices
not adversely affected by moisture or heat because
of its successful record of safety, efficacy, reliability
and low cost. In fact, other methods are only used
when the object being processed cannot withstand
the heat and/or moisture required for steam
sterilization. By contrast, dry heat sterilization
is seldom used because of the required lengthy
exposure times.

As with all sterilization methods, devices to
be processed must first be thoroughly cleaned,
decontaminated and properly prepared. Cleaning
involves the removal of all visible soil and decon-
tamination kills most, but not all, microorganisms.
Sterilization is required to kill any remaining mi-
croorganisms, including spores.

Sterilization failure could result in serious, even life-
threatening, patient outcomes. A Central Service
(CS) technician must understand the anatomy of a
steam sterilizer to better understand how it oper-
ates, and how it impacts quality outcomes and pa-
tient safety.

FACTORS THAT IMPACT
STERILIZATION

The success of every sterilization process is not
guaranteed. Several factors and conditions impact
the effectiveness of all sterilization methods,
including those using high temperature. These
factors include:

* 'The type of microorganisms present;
some microorganisms are more resistant
to the sterilization process than others.

* The design of the medical device;
complex devices present a challenge
to the sterilization process.

* The number of microorganisms (hioburden)
present; when there are more microorganisms
on a medical device, the sterilization
process becomes more difficult.

* The amount and type of soil present; soil
acts as a shield to protect microorganisms.

Note: The cleaning process is absolutely essential as a
st step in processing. A device can be cleaned without
sterilizing, but sterilization cannot be achieved if a
device hasn’t been thoroughly cleaned.

Bioburden The number of microorganisms on
a contaminated object; also called “bioload” or
“microbial load.”

ADVANTAGES OF STEAM
STERILIZATION

Steam is the sterilant of choice for several reasons:
* Low cost
* Rapid sterilization cycles
* Relatively simple technology
* Leaves no chemical residues or byproducts

Steam sterilizers date back to the early days of
formalized healthcare. Prior to steam sterilization,
boiling water was commonly used to kill bacteria.
Scientists recognized the need to increase
temperatures beyond the boiling point to kill
greater numbers of heat-resistant bacteria. Figure
14.1 is an illustration of the first pressure steam
sterilizer (autoclave) that was developed in 1880 by
Charles Chamberlain, a colleague of Louis Pasteur.
The autoclave resembled a pressure cooker and was
able to use pressurized steam to reach temperatures
of 248°F (120°C) and higher. Although it looks
primitive by today’s standards, it was the first
generation model of the steam sterilizers used
today.
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Figure 14.1

ANATOMY OF A STEAM STERILIZER

Steam sterilizers come in many sizes and cycle
choices, from small tabletop sterilizers used
primarily in clinic and dental settings, to mid-sized
and large units designed to sterilize large quantities
of items. Figures 14.2, 14.3 and 14.4 illustrate

various sizes of steam sterilizers.
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Tabletop Sterilizers
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Figure 14.2
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Figure 14.4

A CS technician must know the anatomy of a
sterilizer to better understand how it operates.
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Components of Steam Sterilizers

Jacket

CS departments typically use jacketed sterilizers.
The illustration in Figure 14.5 shows a cutaway
diagram of a steam sterilizer and illustrates how
steam from an external source enters the jacket. In
most hospitals, steam is supplied to the sterilizers
from a main steam line; these units themselves do
not generate the steam. Smaller sterilizers in clinics
and dental practices usually manufacture their own
steam or get their steam from an independent
generator. Figure 14.6 provides an example of a
steam generator.

Steam Steam From
‘' to . Jacket to
+ Jacket Chamber

Batfle
Plate

CHAMBER "W ALL
CHAMBER
DRAIN

Figure 14.5

The interior chamber walls of the sterilizer are
heated by steam in the metal jacket. This helps
minimize the amount of condensation (moisture)
that forms when hot steam contacts the chamber
walls as a cycle begins. Figure 14.7 shows the
condensation that forms during the steam cycle.
The jacket surrounds the sides, top and bottom of
the vessel, and steam circulates in this space to pre-
heat the interior chamber walls.

Figure 14.6

-

Condensation from Heat Transfer

)

Figure 14.7



The outside of the jacket is covered with insulation
to help prevent condensation from forming on
the jacket’s outer and inner walls. This insulation
also provides a safety feature because it reduces
the likelihood that personnel working behind the
sterilizer will be burned. The outer shell is typically
located behind a wall and is not readily visible to
the sterilizer technician. Figure 14.8 shows the
insulation covering the sterilizer jacket.

Figure 14 .8

Door, Gasket and Chamber Drain

The door is the weakest part of a steam sterilizer. It
has a safety locking mechanism that automatically
activates when chamber pressure is applied and it
can only be unlocked when pressure is exhausted.
Some model sterilizers use radial arm locking doors,
which can be tightened, but not loosened, while the
chamber is under pressure. Some sterilizers have
active gaskets with pressure behind them to seal
the chamber.

High-Temperature Sterilization

The door gasket is designed to maintain a tight
seal that prevents steam from escaping from
the chamber and air from entering the chamber.
(See Figure 14.9)

Door Gasket

@ il
Figure 14.9

On most steam sterilizers, the chamber drain is
located at the front or center of the floor. The drain
screen must be cleaned at least daily, and more
often, as needed. Debris in the chamber drain
screen can impede cycle performance. (See Figure
14.10)
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Chamber Drain and Drain Screen

L !

Figure 14.10
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Thermostatic Trap

Figure 14.11

Thermostatic Trap

As seen in Figure 14.11, the thermostatic trap is
located in the drain line. The drain and the area
surrounding it are the coolest areas in the sterilizer.
A sensor in the chamber drain measures steam
temperature and automatically controls the flow of
air and condensate from the sterilizing chamber.

Gauges and Controls (Monitors)

The sterilizer’s gauges and/or controls (monitors)
provide a visual and written record of sterilization
conditions. CS technicians must check them
throughout the sterilization cycle to ensure that
necessary parameters are met. A printout from
a steam sterilization cycle usually contains the
following information:

* Date and time the cycle began.

* Selected cycle parameters, such as type of
cycle, sterilization temperature and dry times.

* A written record of actual cycle activities (e.g.,
temperatures, exposure times and pressure).
Some steam sterilizers can also provide the
information in a digital format (see Figure
14.12), and some can even be integrated
into an instrument tracking system. Older

steam sterilizers have circular patient charts
that record sterilization activities. Charts
are changed daily and the time listed on
the chart is aligned with the recording pen
to the correct time of day. The date and
sterilizer location are noted on the graph,
and the pens are checked daily to ensure
they are recording. Charts or printouts are
signed by the sterilizer operator, indicating
that parameters have been reviewed.

The CS technician is responsible for determining
if all sterilization parameters were met and if the
load may be released. If any steam sterilization
parameter was not met, the supervisor should be
notified immediately and the sterilization load
should not be released.

Figure 14.12



TYPES OF STEAM STERILIZERS USED
IN CENTRAL SERVICE

Several types of steam sterilizers are available today.
Healthcare facilities purchasing sterilizers that will
meet their specific needs, including chamber size,
style and available cycle options.

Tabletop Sterilizers

Tabletop sterilizers are frequently used in clinics
and dental offices. These units operate by having
water poured into the sterilizer, either through
a port or the bottom of the chamber, and are
electrically heated until the water turns to steam.
Water quality is an important factor, and is
specified in the sterilizer Instructions for Use
(IFU). In a tabletop sterilizer cycle steam rises to
the chamber’s top and as more steam is produced,
air is forced out through the drain near the bottom
of the chamber. When steam enters the drain, a
thermostatic valve closes, which causes the steam to
build up pressure until the operating temperature is
reached. When the proper temperature is reached,
the timer is activated. At the end of the cycle, the
relief valve opens to allow the steam to escape. The
steam passes through the water reservoir where it
condenses back to water. After the pressure has
dropped to zero, the door can be opened. As with
all sterilizers, CS technicians should carefully
review the sterilizer manufacturer’s IFU for specific
operating instructions.

Gravity Air Displacement Sterilizers

Some small- to medium-sized sterilizers have
gravity displacement and dynamic air removal
cycles. In a gravity displacement cycles, steam
enters the chamber and because air is heavier
than steam, the steam forces the cooler air to the
bottom of the chamber and out the drain. While
their operation appears simple, many mistakes can
be made, such as improper loading or unloading;
therefore, a thorough knowledge of sterilization
theory and practice is essential for those operating
these units. Gravity air displacement sterilizers
have sophisticated automatic controls, such as
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temperature-indicating charts and printouts for
recordkeeping.

Dynamic Air Removal Sterilizers

Dynamic air removal sterilizers are similar
in construction to gravity air displacement
sterilizers, except there is a vacuum pump or water
ejector. That removes air from the chamber more
effectively during the preconditioning phase, prior
to reaching the exposure temperature. Dynamic
air removal sterilizers usually operate at higher
temperatures [270°F to 275°F] (132°C to 135°C)
than gravity sterilizers. The preconditioning phase
increases the speed of operation and reduces the
chance of air pockets in the chamber during the
cycle. Dynamic air removal sterilizers use different
types of preconditioning methods for air removal.
These include variations of prevacuum air removal
and above-atmospheric-pressure processes, such
as the steam—flush pressure—pulse process (SFPP).
The preconditioning cycle removes air from both
the sterilizing chamber and the load before the
chamber is pressurized with steam to the exposure
temperature. Effective air removal is critical for
steam penetration.

Prevacuum Steam Sterilizers

In prevacuum steam sterilizers, the dynamic air
removal cycle depends on one or more pressure and
vacuum sequences at the beginning of the cycle
to remove air during the preconditioning phase.
Typical operating temperatures are 270°F to 275°F
(132°C to 135°C). To ensure air removal in these
sterilizers, the integrity of the sterilizers should be
checked daily by processing a Bowie Dick (or daily
air removal) test. Note: Bowie Dick air removal tests
are outlined in Chapter 17. Some sterilizers have
an automatic cycle (vacuum leak test) to test the
vacuum tightness of the chamber.

Steam-Flush Pressure-Pulse Sterilizers

SFPP sterilizers use a repeated sequence of a steam
flush and pressure pulse to remove air from the
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sterilizing chamber and processed materials. Air
removal occurs above atmospheric pressure; no
vacuum is required. Like a prevacuum sterilizer,
this process rapidly removes air from the sterilizer’s
chamber and wrapped items.

Immediate Use Steam Sterilizers

Immediate use steam sterilizers are located
in Operating Rooms (ORs) or surgical suite
substerile rooms, Labor & Delivery units and
special procedure areas that perform invasive
procedures. Their intended use is for the
emergency sterilization of instruments when
there is not enough time for terminal sterilization.
These types of sterilization processes have little
to no dry time; therefore, at the end of the
sterilization process, instrumentation is expected
to be hot and wet. Figure 14.13 is an example of
a sterilizer approved for TUSS cycles.

STEAM STERILIZER CYCLES

Along with understanding the types of steam
sterilizers used in the healthcare facility, CS
technicians must also understand how these machines
function. To begin, CS technicians should be familiar
with two basic sterilization cycles: IUSS sterilization
and terminal sterilization. Items processed using
IUSS must undergo the same cleaning and
preparation as items that are terminally sterilized.
Time is usually shortened due to the reduced dry
cycle. All items do not have TUSS instructions from
the device manufacturer; consult the medical device
manufacturer’s IFU to determine if TUSS is possible
and to learn the proper sterilization cycle. Items
sterilized using IUSS should be used immediately
and cannot be stored for use at a later time, unless
such a process has been approved by the U.S. Food
and Drug Administration (FDA).

Figure 14.13

By contrast, “terminal sterilization” refers to the
sterilization of an item that is expected to be
dry upon completion of the sterilization process.
Terminal sterilization is most often performed in
the CS department, but may be performed in other
departments.

A saturated steam sterilization cycle has at least
three (and possibly four) phases:

* Conditioning
* Exposure
* Exhaust

* Drying (in most instances)



Conditioning

At the beginning of the sterilization cycle, steam
enters at the upper back portion of the sterilizer.
As steam enters, air is displaced through the
drain. As steam continues to enter the sterilizer's
chamber, pressure begins to rise, as does the steam
temperature.

Exposure

After the desired temperature is reached, the
sterilizer’s control system begins timing the cycle’s
exposure phase. Note: The instrument manufacturer’s
IFU should be consulted for the specific time and
temperature for each instrument/set sterilized to ensure

the cycle is appropriate.

High-Temperature Sterilization

Exhaust

At the end of the exposure phase, the chamber’s
drain is opened and the steam is removed through
the discharge line. This creates a void in the
chamber; filtered air is gradually reintroduced into
the chamber and the chamber gradually returns to
room pressure.

Figures 14.14 through 14.17 provide illustrations
of the conditioning, exposure and exhaust phases
in the steam sterilization process.
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Figure 14.14 shows (in red) steam entering the chamber, and air being
displaced (in green) down the chamber’s drain.
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Figure 14.15 shows (in red) steam that has passed the chamber drain screen
and travels past the thermostatic trap.
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Figure 14.16 shows (in red) the thermostatic trap being closed after the de-
sired temperature is reached.
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Figure 14.17 shows (in red) steam being exhausted from the sterilizer.

Drying

Drying begins at the conclusion of the exhaust
phase. Dry times are based on the device, packaging
and the sterilizer’s IFU. At the end of this dry time,
the end-of-cycle signal sounds and the door may
be opened.

CONDITIONS NECESSARY FOR
EFFECTIVE STEAM STERILIZATION

Regardless of the type of steam sterilization
method used, the same four conditions (contact,
temperature, time and moisture) must be met.

Contact

The most common reason for sterilization failure
is the lack of contact between steam and the entire
surface of the device being sterilized. This failure
may be related to human error or mechanical
malfunction. Frequent causes of steam contact
failure include:

* Failure to adequately clean the object
being sterilized. Any coating of soil,
such as protein or oils, can protect the
microorganisms from direct steam contact.

* Sets that are too dense or instruments

positioned in a way that does not allow
steam contact.

* Packages wrapped too tightly. If packs
are wrapped too tightly, air becomes
trapped and cannot escape.

* Loads that are too crowded. Packs must

be arranged with adequate spacing on
the cart. If they are packed too tightly,
air may be entrapped and steam may

not be able to penetrate into all areas.

* Containers that are positioned incorrectly.

Basins and other items that can hold water
must be positioned, so air can be removed
and water (condensed steam) can escape.
When sterilizing bottles or other airtight
containers, tops must be removed.






