
Autoclave Inspection and Routine Maintenance — SOP
Document Number: 531

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 methods for routine maintenance and inspection of the laboratory autoclave and the logs to be completed.  

2. Scope

The autoclave is a pressure vessel that uses steam and pressure to disinfect waste.  It needs to be kept in good repair and working condition.  This requires a process of inspection and maintenance that is undertaken on a routine basis – daily, weekly, quarterly, and annually.  Safe use and regular maintenance of the equipment is paramount; down time leads to stockpiles of untreated waste that may cause the spread of disease.
3. Definitions

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

4. Responsibilities

This SOP refers to all personnel who are trained and authorized to use the autoclave, as well as those responsible for maintenance.  All training must be documented, updated regularly and filed.  The autoclave is a pressure vessel that is governed by legal requirements in most countries, so local regulations may prescribe the frequency and scope of certain inspections and maintenance activities and who may be able to undertake them. The department manager is ultimately responsible for ensuring the autoclave is available for use.

5. Materials and Equipment

· Personal protective equipment (PPE)

· Latex gloves
· Thick, elbow-length, heat-resistant gloves

· Safety glasses

· Lab coat

· Safety shoes

· Hot water and detergent for cleaning and flushing 

· Brush for cleaning

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

· Instruction Manual 
· Autoclave Maintenance Log
· Autoclave Validation and Challenge Test Log 

· Autoclave Operation Log 
· Permit to Work
· Water supply

Many types of autoclaves generate their own steam.  The quality of the water supply is crucial.  Purify water by distillation or reverse osmosis.  Where this is not available, the water supply with the least contaminants should be used.  Water left standing in the autoclave, and residual water or moisture in the chamber/boiler remaining after a sterilization cycle, can quickly become colonized with micro-organisms, including those that are infectious.  Water in the chamber should be replaced and the reservoir should be flushed or cleaned regularly by following the manufacturer’s guidance.

6. Hazards and Safety Concerns

1.1. There are several hazards associated with the use of autoclaves:

· Substantial heat and pressure generated by the autoclave
· Heat from steam, hot liquids and other materials, including containers, the autoclave chamber and door

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

· Infectious waste, including untreated waste and waste from a failed treatment cycle

· Sharps, when glassware has broken or has been placed in bags rather than puncture-proof containers
1.2. Do not touch the sides or back of older autoclaves; they have little or no heat shielding and may cause burns.

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

1.4. 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 

For effective disinfection of wastes, ensure that the required temperature and pressure is reached when the autoclave is being used.  Routine inspections and maintenance will help keep the autoclave safe and in good working order.  The following daily, weekly, quarterly (every 3 months) and annual (every 12 months) checks and activities should be carried out by the operator or a designated responsible person, if many operators use the autoclave, as well as by trained maintenance personnel.
Any maintenance work must be undertaken only when the machine is cool (for example, the strainer should be cleaned before the first run of the day) and it may also be necessary to isolate it from steam and electricity supplies.  In general, more substantial repairs will need to be carried out by engineers trained or approved by the manufacturer.  The use of Permit to Work systems for maintenance work is strongly recommended.  The Permit to Work provides a formal control system aimed at the prevention of incidents where foreseeable hazardous work is carried out.  It consists of documents that detail the work to be done, who is allowed to authorize or carry it out and the precautions to take.  It is used to predict hazards and the control measures required to prevent exposure and minimize risk.  Permits themselves do not make a job free from risks, they rely upon effective control and coordination to identify hazards are identified and assess risks.
If break down repairs are to be undertaken on equipment that has failed during a treatment cycle, it will be necessary to disinfect the waste, the chamber and associated pipework (such as chamber drain and strainer) on which maintenance work is to be carried out.  If this is not possible, maintenance personnel must use PPE that prevents exposure to biohazards.  Depending on the type and size of equipment, the amount of waste, etc, this may include the use of appropriate clothing, goggles and masks.  The operator or designated responsible person, in conjunction with the maintenance personnel, is responsible for making the equipment safe to work on.  The use of PPE is the last resort for preventing exposure to personnel.
During a make-safe process, the autoclave’s chamber condensate should be considered to be contaminated with viable micro-organisms.  A contaminated laboratory autoclave should never be returned to the manufacturer for servicing or repair.   Decontamination should be carried out in accordance with safety requirements and may include the use of noncorrosive liquid disinfectants.  When in doubt, refer to the manufacturer or servicing agent for advice specific to the autoclave in use. 
1.1. Maintenance procedures

1.1.1. Cleaning tips 

Proper cleaning at regular intervals is essential, since mineral deposits and debris may cause the autoclave to malfunction. For deposits not removed by cleaning with a detergent solution, do not use steel wool or steel brushes on stainless steel surfaces as this will damage them, as will chlorinated cleaners.  It is recommended to clean stainless steel surfaces with a 5% solution of warm oxalic acid.

1.1.2. Daily maintenance (operator) 

1.1.2.1. Checks to be carried out on equipment that has cooled to room temperature, preferably before the first run of the day
· If the autoclave was last used by a different operator, check the autoclave user and maintenance logs and any printouts for anomalies or problems.

· Put on PPE before working on the autoclave.
· Check that the chamber and equipment is clean.  The entire chamber should be rinsed and cleaned following any spills or other incidents that may lead to soiling.  Any shelves or racks will need to be removed before cleaning takes place.  Check that the water level is correct and adjust if necessary.

· Check for any signs of steam and water leaks, such as water on the floor.

· Check that the autoclave parts (internal chamber, fittings, door seal, etc.) are in good repair and clean them regularly.  Use nonabrasive, noncorrosive cleaner on the chamber, door, and shelves or baskets.  An ordinary detergent is usually suitable.

· Clean the gasket that seals the door, to prevent the accumulation of dirt and other residues, which could affect them, resulting in steam leaks.  Check for signs of wear and replace if defective. 

· Where parameters are recorded on paper, check that the paper supply and ink is sufficient and that there are no paper jams.
1.1.2.2. Checks to be carried out during operation

· Check that the incoming steam is at the correct pressure as shown in the autoclave display or pressure gauge according to the type of autoclave being used.

· Check the gaskets and other seals for signs of wear, leaking and closeness of fit.  Steam escaping and/or water dripping onto the floor during operation will show that the door gasket or other seals and joints are leaking.  The operator can replace the door seal, but other leaks may require the attention of a qualified engineer.
1.1.2.3. Daily checks must be recorded in the Autoclave Maintenance Log and signed off by the department manager or responsible person during regular audits.  

1.1.2.4. Any faults must be recorded on the Autoclave Maintenance Log.  Any failures that cannot be rectified by the operator must be reported immediately to the department manager or other designated responsible person for action.

1.1.3. Weekly maintenance (operator)

1.1.3.1. Flush the exhaust line with hot, soapy water. 

· Remove the outlet screen and pour hot water with detergent down the exhaust tubing. 

· Rinse with hot water (without detergent). 

· Use a brush and detergent to clean the outlet screen. 

1.1.3.2. Check for any signs of scale buildup inside the autoclave.  If so, refer to user manual and use the cleaning agent that is recommended.

1.1.3.3. Check that the following are working:

· Indicator lights

· Alarms

· Temperature and pressure gauges 

· Door seal and locks

· Safety valves

1.1.3.4. Check that there is a correlation between the temperature gauge and the pressure gauge during a cycle.

1.1.3.5. Weekly checks must be recorded in the Autoclave Maintenance Log and signed off by the department manager or responsible person during regular audits.  

1.1.3.6. Any faults must be recorded on the Autoclave Maintenance Log.  Any failures that cannot be rectified by the operator must be reported immediately to the Department Manager or other designated responsible person for action.

1.2. Inspections procedures

1.2.1. Quarterly inspection

1.2.1.1. The following checks should be made every three months by a maintenance or service engineer (this can be outsourced to a service provider).  Check  if:

· All recommendations made at previous inspection have been correctly carried out

· All challenge tests have been passed; recommend corrective action if any have failed

· Control instrumentation requires recalibration or replacement

· Any valves (such as steam-pressure reducing valves) need cleaning or replacement

· The joints in piping are in good repair

· The chamber has any signs of corrosion and wear

· All electrical heat terminal points are sound

· The water and steam line strainers (if fitted) are clean and free from debris and scale

· Pipe work and drains to waste are clear and operating well

· The door seal and interlocks are working correctly
1.2.1.2. Quarterly checks must be recorded in the Autoclave Maintenance Log and signed off by the department manager or responsible person during regular audits.  

1.2.1.3. Any faults must be recorded on the Autoclave Maintenance Log.  Any failures that cannot be rectified by the operator must be reported immediately to the department manager or other designated responsible person for action.

1.2.2. Annual maintenance and inspection
The following checks and activities should be undertaken every 12 months by a maintenance or service engineer:

1.2.2.1. All recommendations made at previous inspection have been correctly carried out.

1.2.2.2. All challenge tests have been passed; recommend corrective action if any have failed.
1.2.2.3. Check service history for recurring faults and corrective action to determine if repairs, refurbishment or replacement is required.
1.2.2.4. Inspect and remove any scale from the chamber by a method approved by the manufacturer.

1.2.2.5. Check the water-level control and indicator systems.

1.2.2.6. Check condition and operation of temperature indicator and pressure gauges.

1.2.2.7. Test the operation of safety valve(s) and door interlocks under operating conditions.

1.2.2.8. During a cycle with the chamber empty, check all control functions, including correlation of pressure and temperature gauges against relevant reference data (calibrations).

1.2.2.9. Test all functions under working conditions to the satisfaction of the responsible person or operator.

1.2.2.10. Carry out disinfection tests of typical laboratory loads as during original commissioning and validation testing to ensure effective disinfection is successful.

8. Reporting and Recordkeeping
1.3. Autoclave operator shall record all inspections, maintenance and repairs in the Autoclave Maintenance Log.
1.4. Any faults must be recorded on the Autoclave Maintenance Log.  Any failures that cannot be rectified by the operator must be reported immediately to the waste manager or laboratory manager or other designated responsible person for action.

1.5. Annual checks and any checks conducted by external engineers must be recorded in the Autoclave Maintenance Log and must also be signed off by the department manager or responsible person during regular audits. Where prescribed by local legal requirements, the relevant authorities must be notified of any failures or incidents involving autoclaves.

9. References

None
10. Related Documents

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

· Doc 530: Autoclave Operation - SOP

· Doc 532: Autoclave Operation Log
· Doc 544: Autoclave Maintenance Log
· Doc 543: Autoclave Validation and Challenge Testing – SOP
· Doc 533: Autoclave Validation and Challenge Test Log 

· 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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