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Autoclave Operation – SOP
Document Number: 530

The purpose of this SOP is to standardize the specific procedures to be used for the facility.  This document should be customized to meet your facility’s needs.

1. Purpose

This document describes the step-by-step method for operating the medical waste autoclave safely and in a manner that ensures effective disinfection of waste materials treated, using wet steam in a pressurized vessel.
2. Scope

The autoclave is used to disinfect waste materials to ensure they are rendered noninfectious and able to be safely disposed of as nonhazardous waste.

3. Responsibilities

3.1. This SOP refers to all personnel who are trained and authorized to use the autoclave and to those who offer waste materials for disinfection.  

3.2. The waste manager is ultimately responsible for the safe use of the autoclave and for investigating any waste treatment failures or other incidents to take appropriate action to prevent a recurrence. 

3.3. Personnel who operate the autoclave must be trained to package, load, and label materials to be autoclaved in accordance with the procedures used to validate the ster​ilization cycle of the unit. They must also receive training in emergency procedures.

4. Definitions

Refer to Doc 524: Infectious Waste Autoclave Operation, Testing and Maintenance – Guidance for definitions. 

5. Materials and Equipment

· Autoclavable containers
· Autoclave tape 
· Self-contained biological indicators (SCBIs)
· Integrator strips
· Incubator
· Personal protective equipment (PPE): 
· Latex gloves
· Thick, elbow-length, heat-resistant gloves

· Safety glasses

· Lab coat

· Safety shoes

· The following documentation must be made available for any operation of or maintenance undertaken on the autoclave:

· Instruction Manual 

· Autoclave Maintenance Log

· Autoclave Operation Log 

· Autoclave Validation and Challenge Test Log 

· Permit to Work

6. Hazards and Safety Concerns

6.1. There are several hazards associated with the use of autoclaves:
6.1.1. Substantial heat and pressure generated by the autoclave

6.1.2. Heat from steam, hot liquids and other materials, including containers, the autoclave chamber and door

6.1.3. Falling items e.g., heavy containers of waste being put into/removed from autoclave

6.1.4. Infectious waste, including untreated waste and waste from a failed treatment cycle

6.1.5. Sharps, when glassware has broken or has been placed in bags rather than puncture-proof containers

6.2. Do not touch the sides or back of older autoclaves; they have little or no heat shielding and may cause burns.

6.3. Do not stack or store combustible materials (e.g., cardboard, plastic materials) or flammable liquids next to the autoclave.

6.4. Never autoclave materials that contain toxic agents (e.g., disinfectants), corrosives (e.g., acids, bases, bleach, phenol), solvents or volatiles (e.g., ethanol, methanol, acetone, chloroform), or radioactive materials.

7. Procedures

7.1. All types of infectious waste can be autoclaved as long as they do not contain toxic, corrosive, volatile or radioactive materials.  

7.2. Waste to be autoclaved will be collected in the staging area next to the autoclave in the container marked as “Nontreated Infectious Waste.”

7.3. Autoclave operation

Note: The precise operation method will change from autoclave to autoclave.  Some are fully automated, requiring little more than the selection and initiation of the correct program, while manual versions require the operator to monitor times, pressures and temperatures, and open and close valves at the correct stages of the cycle.
Moreover, different waste streams may need different autoclaving procedures.  For example, liquid wastes may need longer for the heat to penetrate properly, especially if they are present in large volumes.  Liquid wastes also tend to need a slow cool-down period at the end of the cycle, because they can boil over if the temperature and pressure drop suddenly.
Containment is also important.  Liquids (with the exception of blood bags) should not be in a full or tightly closed container because the increase in pressure and temperature may cause it to shatter.  Sealing waste tightly in a bag, compressing it, or overfilling the autoclave will make it harder for steam to penetrate and reduce the chances of a successful disinfection.  Proper validation procedures (Refer to Doc 543: Autoclave Validation and Challenge Testing – SOP) need to carried out for each waste stream to be autoclaved.
Note: It is important that there be separate storage areas for waste awaiting treatment and waste that has been treated.  This will prevent cross-contamination of the autoclaved waste.  It is advisable to put the treated waste into a container of different color than that of the untreated waste.
7.3.1. Before starting 

7.3.1.1. Check the Autoclave Maintenance Log in case a previous user has experienced a problem that will prevent the autoclave being used as usual.

7.3.1.2. Perform any routine maintenance checks and record in the Autoclave Maintenance Log.
7.3.1.3. Check that the Autoclave Operation Log is up to date and record any new data relevant to the upcoming run.

7.3.1.4. It is mandatory for users to provide the following information on the Autoclave Operation Log:

· Your full name (printed legibly, no initials)

· Start and end times

· Cycle used (may vary depending on the cycle parameters)

· Wastes loaded (numbers and types of items, details of any contents)

7.3.1.5. Check the records (such as autoclave printouts, charts, etc.) after each load to ensure that the cycle parameters were correct and that the required temperature was maintained for the specified time.

7.3.1.6. Ensure that you are wearing the required personal protective equipment (PPE) before handling any waste.
7.3.2. Material preparation

7.3.2.1. Place waste in a container suitable for autoclaving

7.3.2.2. Place all biomedical waste to be autoclaved in an approved, biohazard-labeled autoclave bag before autoclaving. Not all red or orange bags are capable of being autoclaved. Bags selected for use in autoclaving waste should be specifically manufactured for this purpose. Use only bags designated as appropriate for use in autoclaves when autoclaving medical waste.
7.3.2.3. Place all sharps (e.g., needles, scalpels, pipettes, or broken glass) into an approved, leak-resistant, labeled, and rigid sharps container before sterilizing.
7.3.2.4. Tag all items with autoclave indicator tape to provide immediate identification of processed items.

7.3.2.5. The following requirements are to ensure that autoclaving is safe and effective:

· Liquid containers should only be filled to half full.
· All container caps must be loosened or containers must have vents for release of pressure.
· Close autoclave bags loosely with twist ties or other means that allow steam inside.

· Never seal a liquid container with a cork or stopper.
· Do not overfill an autoclave bag (it should be no more than two-thirds full).
· Place a tray under glass jars containing liquids to contain any spills if the glassware were to crack or leak.
7.3.2.6. If validation results fail, material preparation methods may be modified to include adding a small quantity of water to the bags and/or making sure the bags are not closed too tightly. Depending on the type of waste and the collection procedure, bags can also be kept untied or avoided altogether. If these methods are used, they should be incorporated into the SOP. Ensure all autoclave operators practice the same procedures.  
7.3.3. Loading the autoclave
7.3.3.1. Open the chamber lid and ensure that the drain screen is clear of debris to allow proper circulation of steam.  

7.3.3.2. Check that the autoclave has been emptied by the previous user.

7.3.3.3. Check the seal and clean if necessary.
7.3.3.4. Check the water level of the chamber.  Fill or flush if necessary.
7.3.3.5. If routine challenge testing is required, place biological indicators into bags of waste.  Refer to challenge testing procedure for more details

7.3.3.6. Place materials to be sterilized into the basket, autoclave bin or onto the cart.  

7.3.3.7. Place bags onto stainless steel or polypropylene trays for autoclaving. Do not place bags directly into the autoclave.

7.3.3.8. Place the load loosely inside the autoclave.  Do not overfill as it will hinder steam circulation.  

7.3.3.9. Ensure that there is adequate space between items to allow for effective steam circulation.

7.3.3.10. Use caution when handling an infectious waste autoclave bag, in case sharp objects were placed in the bag instead of a sharps container. 

7.3.3.11. Never lift a bag from the bottom to load it into the chamber – hold the top.
7.3.4. Autoclaving procedure

7.3.4.1. Close the lid or door and firmly tighten it, but do not over-tighten

7.3.4.2. Select the cycle appropriate to the volume and type of waste.
7.3.4.3. Check that the chamber has reached the correct pressure.
7.3.4.4. Allow the cycle to begin. 

7.3.4.5. Do not leave a running autoclave unattended for any length of time, in case there is a problem.

7.3.4.6. Maintain the record for the autoclave use, and maintenance, as well as a record of biological tests conducted every two weeks. 
7.3.5. Autoclaving cycle completion and unloading
7.3.5.1. The autoclaving cycle is complete when the relevant indicators are displayed, such as autoclave cycle finished sign.   

7.3.5.2. If the cycle did not complete properly, for example if there was a power outage, resterilize the load.

7.3.5.3. Record the END CYCLE time and other relevant parameters on the log sheet.

7.3.5.4. Avoid burn and hot steam hazards when operating an autoclave and handling all items by using:
· Heat-resistant gloves

· Safety glasses

· A lab coat

· Safety shoes

7.3.5.5. Open the door a few minutes after the pressure gauge has reached zero.

7.3.5.6. Stand away from the side of the door that will open and open the door just a little to allow steam to be released.

7.3.5.7. Open the door completely, keeping it between you and the chamber opening to protect you from the steam.

7.3.5.8. Pull the cart/basket out using gloves and when the items are cool to the touch, move to the decontaminated waste collection area.

7.3.5.9. Check the chamber for any spillages and check the drain for any items or material that may have blocked it.

7.3.5.10. Leave the autoclave door open.
7.4. Autoclave challenge testing (See Doc 543: Autoclave Validation and Challenge Testing – SOP for full procedures). At least weekly, use a biological indicator such as Bacillus stearothermophilus spore capsules (or equivalent) to ensure that the autoclave is performing properly. 

7.5. Autoclave inspection and maintenance (See Doc 531: Autoclave Inspection and Routine Maintenance – SOP for full procedures).  Establish and follow a regular maintenance schedule for this equipment.

8. Reporting and Recordkeeping
8.1. Refer to local legal requirements for guidance on reporting to the relevant authorities.  This may include reporting of any abnormalities, failures or other incidents. Because autoclaves are pressure vessels, they are regulated by statutory requirements in most countries. 

8.2. Autoclave operators should record all data related to each run in the Autoclave Operation Log as indicated.  

8.3. Autoclave operators should record all abnormalities, failures or other incidents that occur during operation in the Autoclave Maintenance Log. They should also report the incidents to the waste manager or laboratory manager immediately if they cannot solve the problem themselves and the autoclave needs to be taken out of service, or checked or repaired by another engineer.

8.4. Autoclave operators should record all routine maintenance checks in the Autoclave Maintenance Log as indicated. 

9. References
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10. Related documents

· Doc 524: Infectious Waste Autoclave Operation, Testing and Maintenance - Guidance

· Doc 532: Autoclave Operation Log

· Doc 543: Autoclave Validation and Challenge Testing - SOP

· Doc 533: Autoclave Validation and Challenge Test Log

· Doc 531: Autoclave Inspection and Routine Maintenance - SOP

· Doc 208: Audit Checklist: Autoclave Operation
11. Attachments

None

These documents were first produced by FHI 360 and HCWH under funding provided by the CDC to support and inform proper management of health care waste.
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