Sterile Processing Assessment
Recommendations
Physical Environment
Recommendation:

Whenever possible, centralized sterilization processing (i.e., sterilization processing in one department) is encouraged.  Sterilization is a complex process requiring sophisticated equipment, adequate space, qualified personnel who are provided with ongoing training, and continuous monitoring for quality assurance. From both safety and cost-effectiveness standpoints, centralizing these functions is preferred to replicating them in several areas of the health care facility. Depending on the particular characteristics of the health care facility, there may be situations in which centralization of sterilization processing is not possible.  If so, consistent policies and procedures should be maintained throughout the health care facility, sterilization processing should be under centralized control, and the work practices recommended here should be followed.
(ANSI/AAMI – ST46:2002, 3.1)

Recommendation:

The needs of each health care facility should determine the sizes of processing areas.  Considerations are the operational systems, equipment, and workload expected of each functional work area.  Space should be provided in proportion to the volume of work anticipated and the amount of product that will be routinely stored. 

Providing adequate space for supplies and equipment and designing the layout to facilitate the flow of work through the various steps of preparation contributes to the efficiency and accuracy of the sterile processing staff.

(ANSI/AAMI – ST46:2002, 3.3.1)

Recommendation:
Housekeeping procedures in areas used for any aspect of decontamination, preparation, or sterilization should be the same as those used to clean operating and delivery rooms. At least daily, floors and horizontal work surfaces should be cleaned.  Floors should also be stripped and waxed on a scheduled basis to remove soil build up and to maintain the appearance of the floors. 
Other surfaces, such as walls and storage shelves, should be cleaned on a regularly scheduled basis and as needed for spot cleaning of soiled areas. All spills should be treated as soon as possible; cleaning and disinfection, as appropriate, should be performed in compliance with facility infection control policies. Special attention should be paid to the sequence of cleaning to avoid transferring contaminants from “dirty” to “clean” areas and surfaces. Separate housekeeping facilities and equipment should be provided for the decontamination area.

Rationale: Cleaning and disinfection remove soil and reduce the number of microorganisms, thereby reducing the possibility of transmission of infections.
(ANSI/AAMI – ST46:2002, 3.4, ST35:2003, 3.8)

Recommendation:

Handwashing facilities should be conveniently located and designed to allow good handwashing practices.  They should be located in or near all areas in which instruments and other devices are decontaminated and prepared for sterilization, as well as in personnel support areas. 

Alcohol-based hand hygiene agents may be used if hands are not visibly soiled. 

(ANSI/AAMI – ST46:2002, 3.3.5.7)

Recommendation:

Emergency eyewash/shower equipment must be installed in both the decontamination and clean processing areas. Suitable eyewash/shower equipment must be available with unobstructed access for immediate emergency use in all locations where potentially damaging chemicals (e.g., instrument cleaning solutions and disinfectants, EO) are used.

The American National Standards Institute (ANSI) has established minimum performance criteria for eyewash units and shower equipment (ANSI Z358.1 requires that eyewash units provide a minimum of 0.4 gallons per minute continuously for at least 15 minutes, are designed to flush both eyes simultaneously, and have a “hands free, stay open” feature once activated.  Under the ANSI standard, drench hoses or eyewash bottles are not acceptable emergency eyewash units.  Emergency eyewash units should be located within 10 seconds’ travel time of all chemical usage locations; for a strong acid or strong caustic, the eyewash unit should be immediately adjacent to the hazard.  The eyewash facilities should be identified with a highly visible sign and should be maintained in accordance with the manufacturer’s instructions.

(ANSI/AAMI – ST46:2002, 3.3.7, OSHA – 29CFR 1910.151, ANSI Z358.1)

Recommendation:

The temperature, humidity, and ventilation of the processing areas should be routinely monitored.  Install digital temperature and humidity monitors in all areas of the sterile processing department to ensure that temperature and humidity levels are maintained within acceptable ranges. General work areas should have a temperature controlled between 68◦F and 73◦F (20◦C and 23◦C).  The decontamination area should have a temperature controlled between 60◦F and 65◦F (16◦C and 18◦C).  The temperature in sterilization equipment access rooms should be controlled between 75◦F and 85◦F (24◦C and 29◦C) or as recommended by the equipment manufacturer.  The temperature in sterile storage and personnel support areas (e.g., toilets, showers, locker rooms) may be as high as 75◦F (24◦C).

Rationale:  Work areas should be comfortable for properly attired personnel.  Comfort is a particular consideration in the decontamination area, where personal protective equipment (PPE) is worn for long periods of time and where temperatures suitable for general work areas may be uncomfortably hot.  Although AIA allows the temperature in clean work areas to be as high as 75◦F (24◦C) (AIA, 2001), the consensus of the AAMI committee was to recommend consistent temperature ranges for general work areas.  Relative humidities higher than those recommended can promote microbial growth, especially molds, on environmental surfaces and thus increase bioburden.  Controlling the temperature in sterilization equipment access rooms promotes higher efficiency of the equipment contained within the enclosures. 

Relative humidity should be controlled between 30% and 60% in all work areas except the sterile storage area, where the relative humidity should not exceed 70%.

NOTE—Ideal relative humidity in the preparation and packaging area is 50% and should not be less than 35% for best results in achieving sterilization.  In the decontamination area, the recommended range of relative humidity should be maintained to the extent possible, but temporary elevations may occur due to the type and quantity of cleaning and decontamination equipment.

Rationale:
Relative humidities higher than those recommended can promote microbial growth and thus increase bioburden.  Relative humidity lower than 30% will permit absorbent materials to become excessively dry, which can adversely affect certain sterilization parameters (such as steam penetration) and the performance of some products (such as BIs and CIs).  Thus, for best results, the committee recommends an ideal relative humidity of 50% and a minimum level of 35%.  The recommended range for relative humidity was largely based on AIA (2001).

Digital, battery operated temperature and humidity monitors should be installed in both the decontamination and clean processing areas to provide staff members with the ability to monitor temperature and humidity levels in their work areas.

The ventilation system should be designed so that air flow patterns will not allow air contaminants to enter clean areas.  Airflow should be from areas of positive pressure to areas of negative pressure.  Air from rooms or areas under negative pressure should be exhausted to the outside via a nonrecirculating system.  The soiled and decontamination area should be designed so that air flows into the area via negative air pressure with a minimum of 10 air exchanges per hour, and all air is exhausted to the outside atmosphere.

(ANSI/AAMI – ST46:2002, 3.3.5.3, 3.3.5.4, 3.3.5.5, AIA: 2001)

Recommendation:
Discontinue the use of electric fans in the decontamination area.  Portable fans should not be permitted in any area of central service. Fans create highly turbulent air flow, which recirculates dust and microorganisms from the floor and work surfaces and thus interferes with designed air flow characteristics.
(ANSI/AAMI – ST46:2002, 3.3.5.3)
Recommendation:
The door to the decontamination area must be closed at all times when not in use to minimize cross contamination.
(ANSI/AAMI – ST35:2003, 3.4.1)
Recommendation:
Replace the wooden cabinets and damaged counter tops in the decontamination area using appropriate materials for the area.  Materials that will withstand daily or more frequent wet vacuuming or washing should be used in the construction or covering of wall surfaces, floors, and work stations.  
(ANSI/AAMI – ST46:2002, 3.3.6.1)

Recommendation:

Adequate lighting at work surfaces should be provided in accordance with the engineering practices outlined in Rea (1993), which describes the recommendations of the Illuminating Engineering Society of North America (IES) for minimum levels of illuminance for various categories of work environments.
	Work area/function
	Least illuminance
	Average illuminance
	Highest illuminance

	General Inspection
	500 lux

(50 footcandles)
	750 lux

(75 footcandles)
	1000 lux

(100 footcandles)

	Detailed Inspection
	1000 lux

(100 footcandles)
	1500 lux

(150 footcandles)
	2000 lux

(200 footcandles)

	Sink Areas
	500 lux

(50 footcandles)
	750 lux

(75 footcandles)
	1000 lux

(100 footcandles)

	General Work Areas
	200 lux

(20 footcandles)
	300 lux

(30 footcandles)
	500 lux

(50 footcandles)

	Processed Storage
	200 lux

(20 footcandles)
	300 lux

(30 footcandles)
	500 lux

(50 footcandles)


Lighting fixtures should be selected and mounted in positions that will ensure that the light is focused in front of the employee, thereby eliminating the possibility that employees are working in their own shadows.  Adequate lighting is essential to the proper performance of decontamination, preparation, and other processing tasks.

(ANSI/AAMI – ST46:2002, 3.3.5.6)

Recommendation:

Discontinue the use of straw brooms in all C.S. areas to prevent the potential for causing microorganisms to become airborne during cleaning activities. 

Housekeeping procedures in areas used for any aspect of decontamination, preparation, or sterilization should be the same as those used to clean operating and delivery rooms. 

(ANSI/AAMI – ST46:2002, 3.4)

Decontamination:
Recommendation:

Decontamination activities are not intended to be performed in substerile areas within the O.R. and instruments should never be cleaned in close proximity to sterilization equipment or in areas where clean and sterile supplies are stored.

Decontamination areas should be physically separated from other areas. In surgical facilities, the decontamination area should be physically separated from other areas by means of doors, service windows, and/or pass-through equipment.  When procedural barrier separation is used, it is essential that ventilation/air-handling systems move air from the clean side of the room to the soiled processing side of the room and not the reverse. 

Personnel working in areas where decontamination activities are performed should wear general-purpose utility gloves and a liquid-resistant covering with sleeves.  If there is any risk of splash or aerosols, attire should include a high-filtration-efficiency face mask and eye protection.  Personal protective attire used to protect the eyes from splash and aerosols could include goggles, full-length face shields, or other devices that prevent splash from the front, sides, and top.

(ANSI/AAMI – ST46:2002, 4.5.2, ST35:2003, 3.4.1, OSHA 29 CFR 1910.1030)

Recommendation:
Brushes and other cleaning implements should be disinfected or sterilized daily.

Rationale: Microorganisms, patient tissue, blood, and lubricants on brushes and other cleaning implements could be transmitted from one device to the next during the use of cleaning implements. In addition, accumulated microorganisms, patient blood, and patient tissue on cleaning implements could pose potential health risks to personnel.

(ANSI/AAMI – ST35:2003, 7.4.3.2)
Recommendation:

Cleaning alone might not adequately decontaminate items that by their design, the nature of their contamination and/or their intended use present a high risk of disease transmission to workers or patients. Such items include devices that have been in contact with blood or other body fluids (e.g., surgical instruments) and devices that can cause cuts or puncture wounds (e.g., reusable needles and sharp-edged devices).  After such items have been cleaned, they should be subjected to a microbicidal process.  Microbicidal processes include disinfection and sterilization by thermal or chemical means.

Rationale:  As compared to cleaning alone, microbicidal processes provide a higher assurance of microbicidal kill and thus an increased margin of safety for personnel who will be handling items that pose a high risk of disease transmission.  It is not possible to eliminate all risk.  A realistic goal is to develop a process that provides a high level of confidence that the decontamination procedures produce a reasonable level of safety without compromising processing efficiency.
(ANSI/AAMI – ST35:2003, 7.5.1)
Recommendation:

All items processed through automated washer/disinfectors must be properly loaded to insure that water and cleaning chemistries will have direct contact on all surfaces.  The practice of overloading containers on washer racks must be discontinued.  Reevaluate the type and volume of decontamination equipment present in the decontamination to ensure that adequate equipment is available to accommodate the volume of items processed in the area.
(ANSI/AAMI – ST35:2003, 7.4.1)

Recommendation:

Review all detergents available in the area and eliminate all unnecessary solutions.

The primary agent that affects cleaning is the detergent solution or combination of detergent and enzymatic solution.  Add dispensing pumps to the one gallon containers of detergent to ensure proper dilution. The delivery system used to bring the detergent solution to the instruments should do so effectively and assist in proper dilution for use. The cleaning agent manufacturer’s instructions for use should be followed to ensure proper dilution.

(ANSI/AAMI – ST35:2003, 7.4.2)

Recommendation:

Personnel working in areas where decontamination activities are performed should wear general-purpose utility gloves and a liquid-resistant covering with sleeves.  If there is any risk of splash or aerosols, attire should include a high-filtration-efficiency face mask and eye protection.  Personal protective attire used to protect the eyes from splash and aerosols could include goggles, full-length face shields, or other devices that prevent splash from the front, sides, and top.
(ANSI/AAMI – ST35:2003, 4.4, OSHA 29 CFR 1910.1030)

Recommendation:

The exam gloves currently worn while performing decontamination activities provide inadequate personnel protection. Heavy-duty, waterproof gloves must be worn while handling contaminated items to greatly decrease the potential for puncture, limit the microbial burden on hands, and decrease the risk of cross-contamination.

(ANSI/AAMI – ST35:2003: 4.4)

Recommendation:
Lukewarm water/detergent solutions (at temperatures below 43°C (110°F)) will prevent coagulation and thus assist in the removal of protein substances. At the same time, temperatures cooler than those recommended by the detergent manufacturer may inhibit the effectiveness of the detergent.

(ANSI/AAMI – ST35:2003, 7.4.3.2)
Recommendation:
Sinks in decontamination areas should be large enough to contain large utensils and instruments, and there should be enough sinks to accommodate concurrent soaking, washing, and rinsing.  An ideal decontamination sink is approximately 36 inches from the floor, 10 inches deep, and wide and long enough to allow a tray or container basket of instruments to be placed flat for pretreatment or manual cleaning. Provision should be made to accommodate employees of varying heights.  Sinks should not be so deep that employees must bend over to clean instruments.
(ANSI/AAMI – ST35:2003, 3.4.1)

Recommendation:

Work flow patterns should be designed to ensure that contaminants are contained and employee exposure to bloodborne and other disease-producing organisms is minimized.  Work flow patterns also should be designed so that items are moved progressively from being contaminated to being safe to handle.

(ANSI/AAMI – ST35:2003, 3.4.2)

Recommendation:
Contaminated items should be contained during transport from the point of use to the decontamination area.  Containment may be accomplished by any means that adequately prevents personnel contact with the contaminated items during transfer.  Containers, devices, and/or carts must be marked with a biohazard label or other means of identifying contaminated contents; a red bad or container may also be used to denote that the contents are hazardous.  The type of container that should be used depends on the items being transported.  Bins with lids, enclosed or covered carts, closed sterilization containers systems, and impermeable bags are among the types of containers that may be used alone or in combination to transport contaminated items.  Puncture-resistant containers must be used for devices with edges or points capable of penetrating container or skin.

(ANSI/AAMI – ST35:2003, 6.2)
Recommendation:

Reusable sterilization containers should be cleaned carefully prior to sterilization even if they are to be returned immediately to use.

(ANSI/AAMI – ST33:1996, 3.4)

Recommendation:

Immersible devices should be cleaned under the water level to minimize aerosolization.  
(ANSI/AAMI – ST35:2003, 7.4.3.2)

Recommendation:

Immediately after use, items should be kept moist in the transport container by adding a towel moistened with water (not saline) or a foam, spray, or gel product specifically intended for this use.  Transporting contaminated items in liquid should be avoided; if items are soaked in water or an enzymatic solution at the point of use, the liquid should be discarded by properly attired personnel before transport.

(ANSI/AAMI – ST35:2003, 6.2)

Recommendation:

The lid of the sonic energy cleaner should remain closed while in operation to avoid exposing the operator and the immediate environment to aerosolized microorganisms.
(ANSI/AAMI – ST35:2003, C.5, 7.4.3.3)
Recommendation:
Horizontal work surfaces should be cleaned and disinfected at the end of each shift and whenever they become visibly soiled.  Disinfectant solutions should not be dried from surfaces until the appropriate “wet” surface contact has been achieved. The manufacturer of the disinfectant agent must be consulted to insure that the appropriate “wet” surface contact time is achieved.

(ANSI/AAMI – ST35:2003, 3.8, C.5)

Recommendation:

The device manufacturer’s instructions should be consulted to determine the appropriate type of cleaning agent.  The cleaning agent manufacturer’s instructions for use should be followed.

Rationale:  Certain detergents can damage metal or other device materials. It is the responsibility of the device manufacturer to advise the user about cleaning agents that will or will not damage their products.
Discontinue the use of bleach for soaking instruments used on patients with suspected or confirmed HIV and HBV infections.  Standard precautions must be followed during the decontamination of all contaminated surgical instruments and reusable supply items, therefore, the use of bleach is not necessary, and can be corrosive to metal surfaces.

Rationale:  “Standard precautions” represent a philosophy that assumes that all body fluids and items that have contacted body fluids are potentially infectious.  If all items are treated as infectious, then employees will be assured of protection, especially when handling items from patients whose infectious status is unknown.

(ANSI/AAMI – ST35:2003, 7.4.2, 4.5)

Inspection and Assembly
Recommendation:
I commend your staff for their attention to detail in inspecting instruments during the assembly process.  Consider using the following additional testing techniques to ensure all scissors are tested properly and other instruments with sharp edges are also tested for sharpness.

Surgical Instrument Testing – from Spectrum Surgical

Scissor Sharpness

Testing the sharpness of scissors can be done using sharpness testing material available from Spectrum Surgical (order #621431).  Make three cuts through the material, each cut should provide a complete and precise cutting action.  For scissors smaller than 4 ½” use test material #621430 (not to be used on lap scissors or micro scissors).

Needle Holder Jaw Wear

Visual examination is best.  Jaw wear at the distal tips will be noticeable.  Needle holder jaw tread always wears out and always wears out at the tip.
Kerrison Rongeur*

Sharpness of a rongeur can be tested by using a 3 x 5” index card.  The kerrison should take a clean bite out of the card.

Bone Cutter*
Bone cutting rongeurs should be able to cut through a wood tongue depressor.

Laparoscopic scissor

To test the sharpness use tissue paper.  The scissor should be able to cut through cleanly.

Gynecological Biopsy Punch

The use of tissue paper on a biopsy punch will determine sharpness.  Clean punch action should occur.

*These two sharpness parameters are published by Storz Instruments.
Recommendation:

Unless contraindicated by the device manufacturer’s instructions, the lumens of devices such as catheters, needles, and tubings should be flushed with distilled or demineralized water prior to packaging, and any stylets or plugs should be removed.  Sterilization should follow immediately.

Rationale:  Moistening of lumens is required so that steam can be generated from within.  Steam cannot penetrate from the outside of the catheter because the lumen is a diffusion restrictor.

(ANSI/AAMI – ST46:2002, 5.6.2.9
Recommendation:

Consider purchasing an automated washer/disinfector since no automated washing equipment is available in the decontamination area.  The use of mechanical equipment can increase productivity, improve cleaning effectiveness, and/or promote employee safety.  Mechanical equipment is designed to remove microorganisms through mechanical cleaning and rinsing action and/or to destroy specific types of microorganisms through thermal means.  Manually cleaning contaminated instruments does not render them safe to handle for further processing without adding a chemical or thermal decontamination process following cleaning.  An automated washer would achieve decontamination through a thermal process, thus rendering the instruments safe to handle.

Since instruments are not currently decontaminated following the cleaning process, due to the absence of an automated washer/disinfector to provide thermal disinfection, staff members should wear exam gloves during the assembly process since the instruments would not be considered safe for staff members to handle for further processing.

(ANSI/AAMI – ST46:2002, 5.5.1, 5.5.2.1) 

Recommendation:

Include additional chemical process indicators inside the basin sets to insure that the indicators are placed in areas of greatest challenge for sterilant contact during the sterilization process.  Internal chemical indicators (CIs) should be used within each package to be sterilized.  The CIs should be placed in that area of the package considered to be least accessible to steam penetration; this location might or might not be the center of the package.  Chemical indicators do not verify sterility, but they do allow detection of certain equipment malfunctions, and they may assist in the identification of certain procedural errors.

(ANSI/AAMI – ST46:2002, 7.4.2.3)

Packaging

Recommendation:

It is inadvisable to use paper/plastic pouches within wrapped sets or containers because the pouches cannot be positioned to ensure adequate air removal, steam contact, and drying. Paper/plastic pouches should stand on edge in relation to the cart or sterilizer shelf, which is virtually impossible within an instrument set or container.

(ANSI/AAMI – ST46:2002, 5.7.2)

Recommendation:

If an item is to be double-packaged, two sequentially sized pouches should be used (i.e., the sealed inner pouch will fit inside the other pouch without folding).  The pouches should be positioned so that plastic faces plastic and paper faces paper.

(ANSI/AAMI – ST46:2002, 5.6.2.4)
Recommendation:

If rigid sterilization containers require the use of sterilization tape to keep the lids and latches in place, the containers should be repaired or replaced.  All adhesive residual should be removed from container external surfaces.
Before each use, the container system should be inspected.  The sealing or mating surfaces or edges of the container and lid should be checked to ensure that they are not dented or chipped.  Filter retention mechanisms and fasteners such as screws and rivets should be secure and should not be distorted or burred; the securing mechanism should function properly, and the filter media should be examined for integrity.  The gaskets should be pliable, securely fastened, and without breaks or cuts.  The valve should work freely ad should be without breaks, cuts, chips, or dents. 
Rationale:

To assure the container system’s operating efficiency, a thorough clearly delineated inspection procedure is necessary.  All of the container’s components (top, bottom, valve or filter mechanisms, securing or latching mechanisms) must function effectively as a unit.  It is vital to the maintenance of sterility that these components work together to allow air removal, to facilitate sterilant penetration and removal, and to inhibit microbial migration and contamination.

(ANSI/AAMI – ST33:1996, 4.2)

Recommendation:

Accessories used to close or secure packages should be chosen to allow the steam sterilization process to occur, avoid constriction of the package, and maintain package integrity.  Rubber bands or tape should not be used to hold instruments together in a group.  Overly constrictive bands can stress packaging materials to the point of tearing during expansion and contraction during sterilization.

(ANSI/AAMI – ST46:2002, 5.6.2.3)

Recommendation:  

Devices intended for single use only should not be reprocessed or reused, because it may not be possible to adequately sterilize them, they may be damaged by the sterilization process, or they may retain toxic residues.  In addition, the health care facility’s liability may be affected if the device manufacturer’s written instructions for use are not followed.  Also, health care facilities that choose to reprocess single-use items should be aware that they may be considered to have all the responsibilities of a manufacturer and thus become subject to the regulations of the Food and Drug Administration.

(ANSI/AAMI – ST46:1993, 5.1)

Recommendation:

Evaluate the current steam sterilization tape to insure that it is performing adequately and that is being stored correctly. Discontinue the practice of adding courtesy tabs to the ends of the steam sterilization tape to eliminate any unnecessary packaging steps, and to prevent the tabs from catching on other surfaces during handling and potentially opening the packages prematurely.  

(ANSI/AAMI – ST46:2002, 5.6.2.3)

Sterilization

Recommendation:

Each day that a test B.I. is incubated, at least one B.I. that is from the same lot and has not been exposed to the sterilant should be incubated as a control to verify the presterilization viability of the test spores, the ability of the media to promote growth of the test spores, and the proper incubation temperature.

(ANSI/AAMI – ST46:2002, 7.5.3.3)

Recommendation:
All processing equipment, especially sterilizers, should be inspected and cleaned according to the manufacturer’s written instructions.  Examples of items requiring routine care and/or cleaning are recording charts, printers, printer ribbons, marking pens and ink, door gaskets, the chamber drain screen, the internal chamber, and external surfaces.  Weekly or other prescribed inspection and cleaning should be performed as specified in the manufacturer’s written instructions. 

(ANSI/AAMI – ST46:2002, 6.4)

Recommendation: Sterilization monitoring should be performed routinely and consistently.  Biological indicators should be used to check each sterilizer at least once a week, but preferably daily. Each type of cycle (e.g., gravity-displacement, prevacuum, steam-flush pressure-pulse, flash cycle with single wrapper) in routine use for flash sterilization should be tested separately.

(ANSI/AAMI – ST37:1996, 7.6.3)
Recommendation:

Since prevacuum cycles are also used for sterilizing items in the O.R., the current practice of processing a Bowie-Dick test in each sterilizer on a daily basis is correct; however, the B.I. test should not be processed in the same load.  The test pack should be placed horizontally in the front, bottom section of the sterilizer rack, near the door and over the drain, in an otherwise empty chamber.

Rationale:  The Bowie-Dick test is conducted in an empty chamber to maximize the potential for detecting any air that enters by means of a leak or is not removed because of malfunction of the air removal system.  Other packs in the chamber would entrain a percentage of the air and reduce the sensitivity of the test.

ST46:2002, 7.6.2, 7.6.4)

Recommendation:
For each sterilization cycle, the specific contents of the lot or load, including quantity, department, and description of the items must be recorded and maintained.  This information is essential for product identification and traceability in the event of a sterilization recall.

(ANSI/AAMI – ST46:2002, 7.2.2)

Recommendation:

Record keeping for flash sterilization activities must be complete for each sterilization cycle.  For each sterilizer load, the following information should be documented:

a) the general contents of the load;

b) the duration and temperature of the exposure phase of the cycle;

c) the initials or other identification of the operator;

d) the number or other identification of the sterilizer;

e) the date and time of the cycle.

At the end of each cycle, the operator shall examine the recording document (chart or printout) to verify that the correct temperature was attained and maintained for the correct exposure time.  The recording document is then signed by the operator before items are removed from the sterilizer.

(ANSI/AAMI – ST37:1996, 7.3.1, 7.4.1) 

Recommendation:

Chemical process indicators/integrators used for flash sterilization must be stored following manufacturer instructions.  Storing indicators/integrators in a container attached to the sterilizer chamber subjects the product to the heat that is generated from the sterilizer chamber, which could adversely affect the performance of the indicators/integrators.

(ANSI/AAMI – ST37:1996, 7.5.2)
Recommendation:

Chemical process indicators should be stored in an environment that complies with the manufacturer instructions for temperature and humidity.  Failing to store the indicators correctly could adversely affect the performance of the C.I.s.

(ANSI/AAMI – ST46:2003, 3.3.5.5)
Recommendation:

Biological monitoring is currently conducted incorrectly.  The in-house prepared test pack does not meet AAMI standards for an appropriate test pack challenge.  The facility should purchase commercially available B.I. test packs, or ensure that the in-house prepared test pack is constructed correctly. The B.I. test pack should consist of 16 clean, preconditioned, reusable huck or absorbent surgical towels, in good condition, each approximately 16 x 26 in (41cm x 66cm).  Each towel is folded lengthwise into thirds and then folded widthwise in the middle.  After they are folded, the towels are placed one on top of another, with folds opposite each other, to form a stack that is approximately 9 in wide, 9 in long, and 6 in high (23cm x 23cm x 15cm).  One or more B.I.s are placed between the eighth and ninth towels in the approximate geometric center of the pack.  If chemical indicators C.I.s are used, they should be placed adjacent to the B.I.(s). The pack is then taped in a manner that will yield the approximately 6 in (15cm) height.  The pack should weigh approximately 3 lbs and should have a density of approximately 11.3 lb/ft3.

NOTE—a wrapper should not be used for this test pack.

Rationale:  The 16-towel test pack provides a sterilization challenge for air removal and steam penetration to the B.I. and C.I. within the test pack.  Use of the test pack provides evidence of the efficacy of the process with regard to microbial kill.  The 16-towel pack is not wrapped, since the test pack is intended to provide a reproducible, well defined, easily constructed, standardized challenge to test sterilizer performance.  

(ANSI/AAMI – ST46:2002, 7.5.2)

Recommendation:
Proper application of B.I. indictors with enzyme-based early-readout capability requires that the performance of the sterilization process be periodically verified by either (a) allowing continued incubation in accordance with the manufacturer’s instructions for a period of time sufficient to ensure that any surviving microorganisms will grow out or (b) using conventional B.I.s.  This periodic verification should be performed at least weekly, but preferably every day that the sterilizer is in use. Ensure that manufacturer recommendations for appropriate BI incubation are followed, which is 48 hours for the current product in use.
(ANSI/AAMI – ST46:2002, 7.4.3.4)

Recommendation:

For each sterilization cycle, the following information should be recorded and a description of the items (e.g., textile packs, instrument packs);

a) the lot number;

b) the specific contents of the lot or load, including quantity, department, and a description of the items (e.g., textile packs, instrument packs);

c) the exposure time and temperature, if not provided on the sterilizer recording chart;

d) the name or initials of the operator;

e) the results of the biological testing (if applicable);

f) the response of the CI placed in the BI test pack (if applicable); and

g) any reports of inconclusive or nonresponsive CIs found later in the load

The time and temperature recording chart, printer, or tape (if applicable) should also be dated and maintained, and each cycle on the chart should be reviewed and signed by the operator.  In addition, records should be kept of Bowie-Dick testing (if applicable).  A record of repairs and preventive maintenance also should be kept for each sterilizer.  All of the foregoing information may be incorporated into a sterilizer paper or electronic log system or filed as individual documentation records.  All sterilizer records must be retained in the central service department or another designated storage area for a period of time not less than that specified by state or local statutes or, if statutes are nonspecific, by the infection control committee of the individual institution.  Electronic records of the sterilization cycles, with item-specific identification, are recommended.

Rationale:  Documentation ensures monitoring of the process as it is occurring, ensures that cycle parameters have been met, and establishes accountability.  In addition, documentation helps personnel determine whether recalls are necessary and the extent of recalls, should evidence subsequent to lot release, such as a positive BI or nonresponsive CI, suggest sterility problems.  Knowing the contents of the lot or load enables personnel to decide how critical a recall might be.
(ANSI/AAMI – ST46:2002, 7.2.2)

Recommendation:
Positive results from biological testing should be acted upon immediately.  The following actions should be taken:

a) Positive BI results (other than those from viability controls) should be reported immediately to the appropriate supervisor and the infection control department.  This notification should be followed by a written report.  The report and notification should include:

1) the time and date of the questionable sterilizer cycle;

2) a description of the sterilizer load, with reference to the appropriate lot control number;

3) the results of physical and mechanical monitoring and CIs (if applicable) as obtained from the user department; and

4) any other information that could be useful in determining whether the report is valid or questionable due to human error.

b) Because a sterilization failure has occurred, items processed in that sterilizer, dating from the sterilization cycle having the last negative BI to the next cycle showing satisfactory BI challenge results, should be considered nonsterile.  They should be retrieved, if possible, and reprocessed.

c) The microbiology laboratory should perform a presumptive identification of the microorganisms present on the positive BI in accordance with the BI manufacturer’s instructions and (if applicable) review the BI transfer technique.

d) The head of the microbiology department and the head of the sterilizing department, or their designees with appropriate facility maintenance and sterilizer service personnel, should attempt to determine the cause of the positive BI/sterilization failure and arrange for corrective action.

e) After the cause of the sterilization failure has been determined and corrected, the sterilizer in question should be immediately rechallenged with a BI test or test pack in three consecutive empty-chamber cycles.  Until the results of retesting are satisfactory, the performance of the sterilizer should be considered in question.

Rationale:  To ensure that quality patient-care products are safe and effective, it is important to have a continuous quality improvement process.  Conducting the above protocol when positive BI results occur will provide valuable data in support of correcting the problem and aid in identifying potential improvements in work practices.  False positives can be caused by contamination during the transfer of the BI to the growth media or by inconsistencies in BI performance.
(ANSI/AAMI – ST46:2002, 7.5.4.4)

Recommendation:

The steam sterilizer used for flash sterilization should be located in a restricted-access area where personnel are required to wear hair coverings, masks, and complete surgical attire.  The sterilization area should be immediately adjacent to, or part of, the area where the sterilized item will be used in patient care (e.g., the operating room).  The sterilizer should not be located near any potential source of contamination, such as scrub sinks, clinical sinks or hoppers, wash sinks, or linen or trash disposal areas.

Due to the current location of the flash sterilizer in respect to the point of use, the use of flash sterilization containers provides a means to minimize contamination during transport following sterilization.

Rationale:

It is particularly important that the flash sterilization method of steam sterilization processing be carried out in a clean environment and that devices processed by this method be transferred and handled as little as possible, since the items might not be protected by packaging before or after the sterilization process.
(ANSI/AAMI – ST37:1996, 3.3.2.1)

Recommendation:

The Bowie-Dick test is used to evaluate the efficacy of air removal in dynamic-air-removal steam sterilizers. The Bowie-Dick test should be carried out each day the sterilizer is used, before the first processed load.  If the sterilizer is used continuously, the test may be performed at any time, but should be performed at the same time every day.  The Bowie-Dick test also should be carried out during initial installation and after relocation, sterilizer malfunction, sterilization process failures, and major repairs.

Rationale:  A Bowie-Dick test is conducted every day, before the first processed load, because it is a sensitive and rapid means of detecting air leaks and inadequate air removal.  Insufficient air removal in a dynamic-air-removal steam sterilization and result in a large volume of nonsterile supplies if undetected.
(ANSI/AAMI – ST46:2002, 7.6.2)

Recommendation:

Consider plans to replace the older model steam sterilizers.  The American Hospital Association (AHA) recommends replacement of steam sterilizers after 15 years.
Health care facility leaders provide for adequate space, equipment, and other resources in their facilities.

(AHA: 2004, JCAHO Comprehensive Accreditation Manual for Hospitals: The Official Handbook (CAMH),LD.3.80)

Recommendation:

A chemical indicator or integrator should be used in each tray or container being processed in each flash sterilization cycle.  After the sterilization cycle has been completed, the chemical indicator or integrator should be interpreted in accordance with the written instructions of the manufacturer.  The indicator should be removed from the sterilizer following each cycle.

(ANSI/AAMI – ST37:1996, 7.5.3)

Recommendation:

Ensure that flash sterilization equipment is operated following manufacturer instructions.  Sterilizer doors should be closed when not in use to prevent damage to the sterilizer control mechanism.

(ANSI/AAMI – ST37:1996, 6.1)

Recommendation:
Relocate the Sterrad plasma sterilizers to a more appropriate location. Sterilizers should be located in areas with limited, controlled access. Sterilizers should be located adjacent to the preparation and packaging area.  The correct design of the sterilization area and its proper placement in relation to other processing areas contribute to work efficiency and personnel safety, help minimize bioburden on items before sterilization, and help reduce the potential for contamination of items after sterilization. Sterilizers should never be located in hallways.
(ANSI/AAMI – ST46:2002, 3.3.6.3)
Recommendation:
Steam sterilizer load configurations should ensure adequate air removal, penetration of steam into each package, and steam evacuation.  Items capable of holding water, such as solid bottomed pans, basins, and trays, should be positioned so that they are oriented in the same direction and condensate can be eliminated. Instrument sets should be placed on the sterilizer shelf or cart so that the bottom of the perforated tray is parallel to the shelf.

(ANSI/AAMI – ST46:2002, 5.7.3)

Recommendation:

If a cart shelf liner is used, it should be made of a nonlinting absorbent material that will dry in the drying time selected for the rest of the load.  Absorbent cart shelf liners can be helpful in drying a load; it is important that the material be nonlinting because lint can carry microorganisms into the surgical site and cause foreign body reactions.

(ANSI/AAMI – ST46:2002, 5.7.1)

Recommendation:
Ensure that sterilization instructions have been received from the device manufacturer before continuing to process disposable supply items.  If this information is not available, or if the manufacturer does not recommend sterilizing their devices in the health care setting, then this practice should be discontinued.  

For additional information regarding the processing of single-use devices by hospitals, visit the FDA’s Center for Devices and Radiological Health (CDRH) Reuse Website at:

http://www.fda.gov/cdrh/reuse/index.shtml.

Recommendation:

Paper/plastic peel pouches should stand on edge in relation to the cart; holding racks or baskets specifically designed for pouches can be used.

(ANSI/AAMI – ST46:2002, 5.7.2)

Recommendation:

The sterilizer manufacturer’s written instructions for cycle parameters should be followed.  Programmed cycle selections should be used.  Any differences between the programmed cycle parameters and the cycle parameters recommended by the medical device manufacturer should be investigated and resolved before the items are sterilized. Procedures for cycle selection should be developed and implemented, and process audits should be conducted to ensure compliance. 

Minimum cycle times for gravity-displacement steam sterilization cycles*

	Item
	Exposure time
At 250°F (121°C)
	Exposure time 
At 270°F (132°C)
	Exposure time 

At 275°F (135°C)
	Minimum 
Drying time

	Wrapped instruments
	30 min
	15 min


	10 min
	45 min

30 min

	Textile packs
	30 min


	25 min


	10 min
	30 min

30 min

	Wrapped utensils
	30 min

	15 min

	10 min
	30 min

30 min


*This table represents the variation in sterilizer manufacturers’ recommendations for exposure at different temperatures.  For a specific sterilizer, consult only that manufacturer’s recommendations.
Minimum cycle times for dynamic-air-removal steam sterilization cycles*

	Item
	Exposure time

At 270°F (132°C)
	Exposure time 

At 275°F (135°C)
	Minimum 

Drying time

	Wrapped instruments
	4 min


	______________

3 min
	30 min

16 min

	Textile packs
	4 min


	3 min
	5 min

3 min

	Wrapped utensils
	4 min


	3 min
	20 min

16 min


*This table represents the variation in sterilizer manufacturers’ recommendations for exposure at different temperatures.  For a specific sterilizer, consult only that manufacturer’s recommendations.

(ANSI/AAMI – ST46:2002, 5.8.1)

Recommendation:

The excessive and routine use of flash sterilization, especially for total joint replacement instrumentation and implantable devices must be reviewed and a process to reduce flash sterilization should be initiated.

Consider performing flash sterilization activities in containers designed for flash sterilization.  Flash sterilization containers provide protection for flash sterilized items during transport to the point-of-use and minimize opportunities for contamination.

Flash sterilization of instrumentation should be considered only if all of the following conditions are met:

a) Work practices ensure proper cleaning and decontamination, inspection, and arrangement of instruments into the recommended sterilizing trays or containers prior to sterilization.

b) The physical layout of the department or work area ensures direct delivery of sterilized items to the point of use (e.g., the sterilizer opens into the procedure area).

c) Procedures are developed, followed, and audited to assure aseptic handling and personnel safety during transfer of the sterilized items from the sterilizer to the using area.

(ANSI/AAMI – ST37:1996, 5)
Recommendation:
Primarily for personnel safety reasons, hospital preparation and sterilization of parenteral and irrigation liquids is discouraged.  When solutions are processed in the hospital (i.e., in emergency situations or when sterile solutions not used as parenteral or irrigation liquids are needed), processing should be performed only by personnel familiar with the following guidelines.

a) Solutions should be sterilized separately from all other items (using the sterilizer cycle for liquid loads).

b) Solutions should be processed in flasks (e.g., Kimax® or Type 1 borosilicate [Pyrex®] glass) with closures specifically designed for this purpose.  Screw caps or rubber stoppers with crimped seals must not be used.

c) The sterilizer manufacturer’s instructions for load configuration, exposure time, cycle setting, and post-sterilization handling should be followed.

d) Vacuum cycles must never be used for sterilizing liquids.

An additional reason why hospital sterilization of solutions is discouraged is that health care facilities are not equipped to perform the quality control procedures (e.g., pyrogen testing) necessary for processing parenteral and irrigation liquids.

Sterilizers designed to be used for multiple types of cycles (gravity-displacement, dynamic-air-removal, etc.) must have each sterilization mode tested.  The liquid cycle is not currently monitored.

(ANSI/AAMI – ST46:2002, 5.7.4, 7.4.3.3)

Recommendation:

Each load containing implantable devices should be monitored with a BI challenge test pack and whenever possible, quarantined until the results of the BI testing are available.  When documented medical exceptions dictate (e.g., the need for trauma-related orthopedic screw/plate sets), it may be necessary to release an implantable device before the BI results are known.  As with all cycles, the sterilizer operator should review the sterilizer chart/printout and the results of other indicators that have been used to monitor the sterilization process.  It should be documented that the device was released without the results of the BI being known.

(ANSI/AAMI – ST46:2002, 7.4.3.3)

Recommendation:

Consider having a steam analysis performed to determine if the purity of the steam provided to the sterilizers is sufficient for steam sterilization, or if it could be contributing to the condition of the sterilizer chamber walls.

The boiler feedwater source, treatment chemicals used and design/maintenance of the steam supply system should minimize the presence of potential contaminants in the steam.  The feedwater should be treated so that its condition and/or chemistry does not damage the boiler or steam lines.  Boiler additives and feedwater conditioners should be monitored.  The use of such compounds on a batch basis is not recommended for sterile processing applications.  It is recommended that only additives and conditioners approved for use in the food industry be used.  Steam lines should be designed to eliminate the presence of “dead legs,” which can harbor/propagate contaminants, including microorganisms.  Procedures to monitor steam purity and, when necessary, provide corrective action should be established and performed on a regular basis.  If necessary, there are in-line filters that can be used to remove particulate matter such as scaling that may occur as systems age.  When used, they should be installed as close to the sterilizer as possible.  The purity of the steam should meet or exceed the recommendations in ISO 13683.

Rationale: The hardness and pH of the water affect the purity of the steam generated in the boiler.  It is important that boiler additives and feedwater conditioners be monitored to prevent carryover of excessive chemicals into the steam used for sterilization.

Typical limiting values of contaminants of steam and/or water in contact with product and/or product packaging*

	evaporate residue
	≤ 15 milligrams/liter (mg/L)

	Silica
	≤  2 mg/L

	Iron
	≤  0.2 mg/L

	Cadmium
	≤  0.005 mg/L

	Lead
	≤  0.05 mg/L

	Rest of heavy metals
	≤  0.1 mg/L

	Chloride
	≤  3 mg/L

	Phosphate
	≤  0.5 mg/L

	Conductivity
	≤  50  microsiemens/centimeter

	pH
	    6.5 to 8

	Appearance
	Colorless, clean, without sediment

	Hardness
	≤  0.1 mmol/L


*Reproduced from Table A.1 of ISO 13683

(ANSI/AAMI – ST46: 2002, 3.3.4.3, OSHA: 21CFR, 173.310) 
Ethylene Oxide Sterilization
Recommendation:

Sampling should be conducted in all work areas where workers might be exposed to EO.  The EO sterilizer area should be monitored, as well as the breathing zone of each employee directly involved in the sterilization process. Monitoring should be conducted during sterilizer operation and use, not during simulated sterilization runs with less-than-normal loads. Personnel monitoring should be performed initially upon establishing the monitoring program and periodically thereafter.  According to the OSHA standard, if the initial monitoring indicates employee exposures above the 1-ppm 8-hour time weighted average (TWA) and/or the 5-ppm 15-minute excursion limit (EL), and then each such employee should be monitored at least quarterly and more often as needed.  If the initial monitoring indicates employee exposures that are above the 0.5-ppm action level but below the 1-ppm 8-hour TWA, then each such employee should be monitored semiannually.  Monitoring may be discontinued or the frequency of monitoring reduced if two consecutive measures, taken at least 7 days apart, indicate that employee exposures are below the 0.5-ppm action level.  In addition to the requirements of the OSHA standard, hospital-specific factors (e.g., the amount of EO used by the health care facility and the frequency of sterilizer use) influence the appropriate frequency of routine monitoring, which might be needed as often as monthly or as infrequently as semiannually.

(ANSI/AAMI – ST41:1999, 8.3.1, 8.3.2, OSHA 29 CFR 1910)

Ethylene Oxide (EO) Environmental and Employee Monitoring 

(ANSI/AAMI-ST41:1999, OSHA 29 CFR 1910.1047)

ANSI/AAMI – ST41:1999, 8.1 – General rationale

To ensure a safe work environment and to establish compliance with federally mandated limits and voluntary guidelines on occupational exposure to EO, actual EO concentrations must be measured in the workplace during and after the use of sterilization equipment.  Determinations of 8-hour TWAs (time weighted average) and of 15-minute excursion levels are required to verify compliance with the OSHA standard.  If EO levels in employee breathing zones (EBZs) are shown to be lower than the 0.5-ppm TWA “action level” (AL) defined by OSHA, many of the requirements of the OSHA standard do not apply to the health care facility.  Many air sampling and monitoring techniques are currently in use.  Data are available on the relative effectiveness and benefit/cost ratio of some of the methods and programs available for EO monitoring in the hospital work environment. Monitoring technology continues to evolve, and it is incumbent upon health care personnel to keep abreast of the latest developments.

ANSI/AAMI – ST41:1999, 8.2.1 – Selection of monitoring methods

Some EO monitoring methods must be supervised by a technically qualified person trained in air sampling strategies and monitoring techniques.  Other monitoring methods are less complex and, with instructions available from the manufacturer, can be used reliably by health care personnel to monitor the workplace.  The monitoring method chosen will depend on the frequency of EO use, the level of monitoring needed, the type of monitoring needed (e.g., employee monitoring vs. area monitoring), the availability of sampling and analytical instrumentation, and whether the health care facility chooses to initiate its own monitoring program or to use an outside service.  Another consideration is the interpretation of monitoring data for assessment of worker safety.  Because of these complexities, health care personnel should seek the advice of an industrial hygienist or other qualified professional when designing a monitoring program.

Rationale:  Health care facilities vary in financial and technical resources and in the volume of EO sterilization processing; no single monitoring method is best for all institutions.  Some EO monitoring techniques and procedures involve a considerable amount of time, effort, cost, and data analysis.  The relationship between the costs and benefits of sampling should be carefully considered, without losing sight of the ultimate goal; a safe and healthful workplace for sterilizer equipment operators and other personnel.

ANSI/AAMI – ST41:1999, 8.3.1 – Monitoring sites

Sampling should be conducted in all work areas where workers might be exposed to EO.  The EO sterilizer area should be monitored, as well as the breathing zone of each employee directly involved in the sterilization process.  Monitoring should be conducted during sterilizer operation and use, not during simulated sterilization runs with less-than-normal loads.

Rationale: Monitoring should yield a meaningful description of the EO concentration in the workplace.  Although OSHA requires that at least representative monitoring (the monitoring of representatives of each job classification) be done, the AAMI committee judged that more rigorous sampling is necessary to define the exposure potential of the workplace and ensure the protection of sterilizer operators and other employees at high risk of exposure.

ANSI/AAMI – ST41:1999, 8.3.2 – Frequency of monitoring

Monitoring should be performed initially upon establishing the monitoring program and periodically thereafter.  According to the OSHA standard, if the initial monitoring indicates employee exposures above the 1-ppm 8-hour TWA and/or the 5-ppm 15-minute excursion limit, then each such employee should be monitored at least quarterly and more often as needed.  If the initial monitoring indicates employee exposures that are above the 0.5-ppm action level but below the 1-ppm 8-hour TWA, then each such employee should be monitored semiannually.  Monitoring may be discontinued or the frequency of monitoring reduced if two consecutive measures, taken at least 7 days apart, indicate that employee exposures are below the 0.5-ppm action level.  In addition to the requirements of the OSHA standard, hospital-specific factors (e.g., the amount of EO used by the health care facility and the frequency of sterilizer use) influence the appropriate frequency of routine monitoring, which might be needed as often as monthly or as infrequently as semiannually. 

Monitoring should also be conducted upon installation of new or replacement EO sterilizers, aerators, or emission control systems and upon major modifications of the ventilation system.

NOTE—When a small quantity of EO is being used (less than 15 grams in any one day) and when a worst-case determination has been made that the OSHA standard will not be exceeded, consideration can be given to relaxing these monitoring frequency recommendations.  This exception is based on the assumption that the room volume and room ventilation are sufficient to rapidly dissipate the EO released during processing by small sterilizers.  If this is not the case, such sterilizers must only be operated inside functional exhaust ventilation hoods connected to the outside through either a dedicated or nonrecirculating system.

Rationale: Initial monitoring to determine EO levels in the employee breathing zone is required by OSHA unless monitoring after 15 June 1983 revealed EO levels below the action level of 0.5 ppm TWA. (OSHA exempts health care facilities from much of its standard if the action level and the excursion limit are not exceeded in the work environment.)  For sterilizing systems that use small quantities of EO, monitoring is not required by OSHA if data are available (e.g., from the manufacturer) demonstrating that the highest possible release of EO would result in airborne concentrations of less than the action level.  These and the other OSHA requirements described in 8.3.2 are part of a minimum standard intended for all facilities where EO is manufactured or used.  The AAMI committee recommends more frequent monitoring of health care facilities than is required by OSHA because of the many variables involved in hospital EO sterilization processing.  Frequent monitoring helps ensure that ambient EO concentrations are at or below the limits established by regulation and will help detect ventilation system inadequacies.  Frequent and adequate monitoring is essential to employee safety and health.

ANSI/AAMI-ST41:1999, Annex B, B.2.1 – Personnel monitoring

Two general types of monitoring are performed in facilities where EO is used: personnel monitoring and area monitoring.  Personnel monitoring is performed to determine the concentration of airborne contaminants in the EBZ.  This measured concentration is assumed to be the amount actually inhaled by personnel.  Personnel monitors are devices worn by the worker for a certain length of time.  These devices measure the EO concentration in the worker’s breathing zone during the time the monitor is worn, providing a measure of the amount of EO inhaled during that time.  The results are expressed as a TWA concentration.  The time periods selected are usually either the individual’s full work shift, to measure an 8-hour TWA, or short intervals during process-related tasks, to measure EO excursion levels.

ANSI/AAMI-ST41:1999, Annex B, B.2.2 – Area monitoring

Area monitoring is performed to determine the general (i.e., environmental) concentration of airborne contaminants in a prescribed space or area.  There might or might not be personnel in the area monitored, and the concentration of airborne contaminant measured might not be the concentration of contaminant actually inhaled by personnel if they are present.  Some area monitors are electronic devices or electronically controlled devices that measure, more or less instantaneously, the EO present at the sampling point of the device.  Area monitoring can also be performed using “grab sampling” techniques.  In “grab sampling”, the air containing the suspected contaminant is sampled by rapidly pumping a representative portion of air into an EO-impervious bag that contains a sealing valve.  The air sample thus “grabbed” can be analyzed immediately to determine the concentration of impurity, or it can be sent to a laboratory for analysis.

Some are monitors use only a single sample point; hence, the EO concentration will be measured at that point only.  Other devices incorporate a “multipoint” sampling apparatus that draws samples of air into the instrument successive times from several points.  Some multipoint samplers are able to collect samples from 20 or more points.  The price for such equipment usually increases as the sample point capability increases.  Some area monitoring equipment can be used to measure more than one kind of air contaminant (e.g., waste anesthetic gases or hydrogen peroxide as well as EO), although not necessarily at the same time in the same place.  Selecting this type of equipment could therefore satisfy two or more needs.

The disadvantages of area monitoring equipment is that even though it can provide “instant” EO measurement data (unless a “grab” sample is sent to a laboratory for analysis), the measured concentration does not necessarily represent personnel exposure and might not be a time-weighted average.

Definitions:

Action level – means a concentration of airborne EO of 0.5 ppm calculated as an eight (8)-hour time-weighted average.

8-hour time-weighted average (TWA) – The employer shall ensure that no employee is exposed to an airborne concentration of EO in excess of one (1) part EO per million parts of air (1 ppm) as an (8)-hour time-weighted average (8-hour TWA).

Excursion limit – The employer shall ensure that no employee is exposed to an airborne concentration of EO in excess of 5 parts of EO per million parts of air (5 ppm) as averaged over a sampling period of fifteen (15) minutes.

Recommendation:

Ethylene oxide sterilization processing should be limited to essential uses, i.e., the processing of heat- and/or moisture-sensitive items that are compatible with EO.  For items that must be EO sterilized, the device manufacturer’s instructions for cleaning, preparation, and sterilization processing, and sterilization parameters should be followed.

NOTE—Liquids, oils, and powders should not be EO sterilized.

Rationale:  Limiting EO sterilization processing to essential uses helps minimize occupational exposure to EO.  Careful attention to the device manufacturer’s instructions is necessary in order to ensure sterility and to avoid damage to the device.

Ethylene Oxide sterilization of liquids is inadvisable because EO in combination with liquids could produce byproducts that are harmful and that are unlikely to be removed by aeration.  It is difficult to achieve sterilization of oils and powders by EO.  Oils and other petroleum products are not penetrable by EO and are generally sterilized by dry heat.  Talc in volume is also a barrier to EO penetration and is generally sterilized by dry heat.

(ANSI/AAMI – ST41:1999, 6.2)

Storage and Sterility Maintenance

Recommendation:

All sterile packages, including instrument sets must be handled appropriately, and should be stored so they will not be crushed, bent, compressed, or punctured, to prevent compromising sterility.

Ensure that all supply storage carts contain a shelf liner on at least the bottom shelf to prevent contamination of supplies during environmental cleaning. 

(ANSI/AAMI – ST46:2002, 5.9.3.2)

Recommendation:

All sterile supplies should be stored in a manner that does not compromise sterility.  (ANSI/AAMI – ST46:2002, 5.9.3.2)

Recommendation:
Sterile items being transported in uncontrolled environments should be in a covered or enclosed cart with a solid bottom shelf.  A solid-bottom shelf on the cart prevents contamination via the so-called “rooster-tail effect,” in which the wheels pick up contaminants from the floor and spin them upwards. 

(ANSI/AAMI – ST46:2002, 5.10.2)
Recommendation:

Shipping containers have been exposed to unknown and potentially high microbial contamination and those that are corrugated serve as generators of and reservoirs for dust.  Hence, shipping containers should never be allowed in sterile storage areas.

(ANSI/AAMI – ST46:2002, 5.9.3.2)

Recommendation:

Immediately discontinue the practice of transporting sterile, packaged items with contaminated items to the sterile processing department.  Clean and soiled items should always be kept separate.
Routinely reviewing and updating physician preference cards should assist in decreasing the number of unused, returned supplies.
(ANSI/AAMI – ST46:2002, 5.3)

Recommendation:

Consider adopting an event-related shelf life policy for all in-house packaged and sterilize items.

The shelf life of a packaged sterile item is event-related and depends on the quality of the packaging material, the storage conditions, the conditions during transport, and the amount of handling.  Shelf life is not simply a matter of sterility maintenance but also a function of device degradation and inventory control. There should be written policies and procedures for how shelf life is determined and how it is indicted on the product.  When sterility maintenance covers are used, there should be specific policies and procedures for assessing shelf life in the event that the cover is removed but the packaged item is not used immediately.  In general, stock rotation according to the principle “first in, first out” should be maintained.
Rationale: The contamination of a sterile item is event-related, and the probability of its occurrence increases over time and with increased handling.

(ANSI/AAMI – ST46:2002, 5.9.4, JCAHO-2001, AORN-2001b)

Recommendation:
Acquire a vented cabinet designed for flexible scope storage and replace the current metal cabinet.  Store flexible scopes in a manner that eliminates coiling to prevent damage to the scope’s fiber-optic bundle and potential damage to the outer scope sheath.  Do not store flexible scopes horizontally or on trays.  Consult flexible scope manufacturer instructions regarding proper handling and storage.

(ANSI/AAMI – ST46:2003, 5.9.3.2, Society of Gastroenterology Nurses and Associates, Inc. [SGNA])
Linen Processing
Recommendation:
Preparation of textile packs and individual wrapped textiles, when performed in the preparation area, should be carried out in an enclosed space separate from the remainder of the preparation area.  The air flow should be of a downdraft type, and the number of air exchanges per hour should be sufficient to minimize lint particles in the air.  There should be sufficient space for clean textile storage.  Linen preparation activities should take place in the linen processing room. The door between the linen processing room and other SPD areas should remain closed when not in use.

Rationale:  Lint and airborne particles can carry microorganisms.  A relatively lint-free environment is also important to the comfort and safety of employees. Because bulk supplies will be used to prepare items for sterilization, they should be stored in an environment that limits potential contamination.  Providing adequate space for supplies and equipment and designing the layout to facilitate the flow of work through the various steps of preparation contributes to the efficiency and accuracy of the sterile processing staff.

(ANSI/AAMI – ST46:2002, 3.3.6.2)
General

Recommendation:

Since you do not have current Association for the Advancement of Medical Instrumentation (AAMI) Standards and recommended practice guidelines, I recommend that you at least purchase the most current documents for steam sterilization “Steam sterilization and sterility assurance in health care facilities”, (ST46:2002), and the current decontamination document “Safe handling and biological decontamination of reusable medical devices in health care facilities and in nonclinical settings”, (ST35:2003).  These two documents are invaluable reference tools to ensure that your department practices are maintained following AAMI standards. The documents may be purchased on line at www.AAMI.org or call (800)332-2264.  
Recommendation:
The hospital must provide an adequate number and mix of staff that is consistent with the hospital’s staffing plan. The hospital must have an adequate number and mix of staff to meet the care, treatment, and service needs of the patients.

(JCAHO, Comprehensive Accreditation Manual for Hospitals (CAMH) 2004, HR.1.10)
Recommendation:
During the recommended reuse period, the concentration of the glutaraldehyde in the solution should be tested with the test strips recommended by the manufacturer at least once each day that the solution is used.  If the solution falls below its minimum recommended concentration, it should be discarded regardless of how many days the solution has been in use.

Vapor generated from glutaraldehyde can be irritating to the respiratory tract, and current information suggests that it may aggravate preexisting respiratory conditions such as asthma.  For that reason, all glutaraldehyde solutions should be used in well-ventilated areas or in freestanding or vented chemical fume hoods.  The American Conference of Governmental Industrial Hygienists (ACGIH) recommends a ceiling limit of 0.05 parts per million (ppm) for occupational exposure to glutaraldehyde vapors.  Personnel and area monitoring should be conducted to insure that staff members are not exposed to glutaraldehyde vapors in excess of the recommended ceiling limit.  OSHA regulates occupational exposure to chemicals that are present or used in the workplace.  

(AAMI – TIR No. 7:1999, 4.3.2)

Recommendation:
All personnel working in the decontamination, preparation, sterilization, and sterile storage areas should wear clean, facility-provided uniforms that are donned at the facility.  Attire should be changed daily or more often as needed (i.e., when wet, grossly soiled, or visibly contaminated with blood or body fluids). 

Clean shoes, to be worn only in the hospital, should be maintained by the employee.  These shoes should have non-skid soles and should be sturdy enough to prevent injury if an items drops on the foot.  All head and facial hair (except eyebrows and eyelashes) should be completely covered with a surgical-type hair covering.  Employees should change into street clothes whenever they leave the health care facility or when traveling between buildings located on separate campuses.

Traffic in all areas of central service, including decontamination, preparation and packaging, sterilization processing and sterile storage and distribution, should be restricted to authorized personnel.  Criteria for authorized entry, movement within processing areas, and attire should be specified in written departmental policies and procedures.  It is sometimes necessary for visitors to enter restricted areas; visitors should comply with the established dress code, as stated in the departmental policies and procedures.

Rationale:  Personnel and visitors can carry microorganisms into processing areas, thus increasing the potential for environmental contaminants in these areas.  It also is important to protect personnel and visitors from the microorganisms present on contaminated items being processed in the decontamination area.  Consequently, good traffic control practices are essential
(ANSI/AAMI – ST46:2002, 4.5.1, 3.2.4)
Recommendation:

A thorough staffing assessment was not possible during this review, and should be performed.  The practice of reusing linen, basins, etc., must also be addressed and decisions made to either continue or eliminate these practices prior to planning a renovation project.

A productivity expectation must be established for staff members performing instrument assembly activities. A national benchmark for instrument assembly productivity in sterile processing areas established by SterilTek, Inc., a division of STERIS Corporation, determined that the average number of instrument sets that can reasonably be expected to be assembled in an hour by each full-time equivalent (FTE) dedicated to instrument assembly activities is 3 – 4 sets. Using the above information, you should be able to calculate the number of FTEs needed to meet instrument assembly demands.

Consider contracting with a process improvement consulting group, like SterilTek, that focuses on sterile reprocessing. The SterilTek group is different from this assessment in that it utilizes a comprehensive approach when assessing your entire instrument loop. They will help you deploy management staffing tools that improve staff utilization. In addition to the clinical aspects of reprocessing they assess additional contributing factors including the utilization of your space, equipment, and instrumentation. Utilizing surgical procedure data, current and future, they identify the proper work flow requirements that you need to effectively meet reprocessing goals of 100% clean and sterile, 100% complete and 100% on-time. This type of assessment would be invaluable as a precursor to planning a renovation project. They can be reached at 814-835-2525.
Recommendation:  

For reliable assurance of the sterility of processed items, it is important that all aspects of sterilization processing be performed and supervised by knowledgeable personnel.  All preparation and sterilization activities, including decontamination, inspection, preparation, packaging, sterilization, storage, and distribution, should be supervised by competent, qualified personnel.  Supervisory personnel should be present in the work areas to insure that they can direct daily activities and serve as a resource to technicians working in the area.

(ANSI/AAMI – ST46:2002, 4.1, 4.2.1)

Recommendation:
Initiate a recordkeeping system for all high-level disinfection activities to ensure a system for tracking all endoscopes from processing to point-of-use. Patients with comparable needs should receive the same standard of care, treatment, and services throughout the hospital. Ensure that policies and procedures are developed and consistently implemented that guide and support patient care, treatment, and services.

(2004 Comprehensive Accreditation Manual for Hospitals: The Official Handbook (CAMH), LD.3.20, LD.3.90)
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