Autoclave Steam Sterilization Validation Checklist
1. Document control and scope
☐ Validation plan/protocol approved
☐ Autoclave ID, location, manufacturer, model, and serial number recorded
☐ Intended use clearly defined
☐ Load types covered by the validation are listed
☐ Cycle types identified
· Pre-vacuum / porous load
· Gravity cycle
· SIP cycle
· Liquid cycle
☐ Acceptance criteria defined
☐ Deviation, change control, and CAPA procedures referenced
☐ Responsibilities assigned for Engineering, Validation, Microbiology, QA, and Operations
A defensible validation package should start with approved written procedures, defined responsibilities, and approved process controls; FDA also expects written production/process procedures and documented deviations. 
2. User requirements and process definition
☐ Required sterilization objective defined
☐ Required cycle parameters defined
· Setpoint temperature
· Exposure time
· Pressure range
· Come-up / equilibration expectations
· Drying requirements
☐ Worst-case loads identified and justified
☐ Routine load configurations documented
☐ Acceptance for wet loads defined
☐ Cooling and post-cycle contamination controls defined
☐ Product/equipment status labeling strategy defined for sterilized vs non-sterilized material
EU/WHO guidance expects the whole load to reach the required temperature before sterilizing time starts, requires post-cycle protection from recontamination, and requires a clear way to distinguish sterilized from non-sterilized items. 
3. Installation Qualification (IQ)
☐ Equipment installed per approved drawings/specifications
☐ Utilities connected and identified
· Steam / clean steam
· Water
· Compressed air or instrument air, if applicable
· Power
· Drain
☐ P&ID / wiring / loop drawings available
☐ Chamber materials of construction verified
☐ Door type and safety interlocks verified
☐ Gaskets and seals verified
☐ Instrument list complete
☐ Control system / HMI / recorder installed as specified
☐ Alarms verified
☐ Printer/electronic batch record configuration verified
☐ Software / firmware versions documented
☐ Preventive maintenance requirements identified
☐ Spare parts / critical components identified
FDA’s lifecycle validation approach places equipment qualification within Stage 2 process qualification, and autoclaves are direct-impact systems whose qualification is expected to be documented. 
4. Utilities and supporting systems
☐ Steam source identified and approved for intended use
☐ Steam quality requirements defined, where applicable
☐ Steam traps and drains identified
☐ Chamber drain location verified
☐ Vacuum system identified and qualified if used
☐ Cooling media controls defined if used
☐ Vent filters identified/integrity approach defined if applicable
☐ Environmental classification/background requirements defined for loading and unloading areas, where relevant
Moist-heat performance depends on effective air removal, drainage, temperature monitoring at key points such as the chamber drain for pre-vacuum cycles, and protection from recontamination during cooling. 
5. Instrumentation, calibration, and data integrity
☐ All critical instruments are identified
☐ Calibration status current for:
· Chamber temperature probes
· Load probes
· Pressure instruments
· Timers
· Independent data loggers / thermocouples
☐ Calibration traceability documented
☐ Recorder accuracy verified
☐ Independent monitoring probe plan defined
☐ Time synchronization between autoclave recorder and validation system confirmed
☐ Electronic records / audit trail / backup controls verified, if applicable
EU/WHO guidance specifically calls for verification of control and recording probe locations using an independent monitoring probe during validation, and FDA expects qualified computerized/electronic systems where used. 
6. Cycle development and load definition
☐ Each load family is defined and justified
☐ Load diagrams prepared
☐ Minimum and maximum load sizes defined
☐ Worst-case challenge loads justified
☐ Orientation, wrapping, and packaging configuration defined
☐ Drainability and steam penetration considerations assessed
☐ Loads confirmed to support effective air removal
☐ Dryness expectations defined after cycle completion
EU Annex 1 says items should be packaged so air can be removed and steam can penetrate, loads should support effective air removal and be free-draining, and loaded items should be dry when removed unless the cycle/load type justifies otherwise. 
7. Operational Qualification (OQ)
☐ Empty chamber heat distribution study completed
☐ Sensor mapping plan documented
☐ Chamber cold spots / slow-to-heat locations identified
☐ Reproducibility demonstrated across repeated runs
☐ Cycle parameters challenged at approved operating ranges
☐ Alarm and abort functions challenged
☐ Door interlocks tested
☐ Power failure / restart behavior evaluated
☐ Vacuum and pressure phases verified
☐ Exposure timing logic verified
☐ Drying phase verified
☐ Chamber drain temperature monitored for pre-vacuum cycles
☐ Equilibration time calculated
☐ Pressure-temperature correlation verified
For porous cycles, EU/WHO guidance expects validation to include equilibration time, exposure time, pressure-temperature correlation, and min/max temperature range during exposure, with critical parameters under defined limits and tolerances. 
8. Performance Qualification (PQ)
☐ PQ executed using routine and worst-case loads
☐ At least repeated successful runs performed per approved protocol
☐ Thermometric studies performed with load probes in worst-case positions
☐ Slow-to-heat locations confirmed
☐ Penetration to required conditions demonstrated throughout the load
☐ Exposure start confirmed only after the load reached required temperature
☐ Dryness of load assessed after cycle
☐ Packaging integrity checked after cycle
☐ Damage/distortion to load assessed
☐ Reproducibility demonstrated across repeated PQ runs
WHO states all parts of each load type should be validated by physical measurements and, where appropriate, biological indicators; EU/WHO also require the whole load to reach required temperature before sterilizing time begins. 


9. Biological indicators (BI) and chemical indicators (CI)
☐ BI use is defined in the protocol
☐ BI locations represent worst-case/slow-to-heat positions
☐ BI lot numbers recorded
☐ Supplier qualification documented
☐ Storage and handling conditions controlled
☐ Positive controls included when required by procedure
☐ BI results reviewed together with physical data
☐ CIs/autoclave tape used only as supplementary evidence where appropriate
☐ Indicators are not used to override failed critical parameters
EU/WHO guidance is explicit that BI suppliers should be qualified, BI storage/handling should be controlled, and BI results alone should not override other critical parameters or process design elements; process indicators only show passage through a cycle, not sterility or SAL achievement. 
10. Pre-vacuum cycle controls
☐ Leak test frequency defined
☐ Leak tests performed and accepted
☐ Air removal test method defined
☐ Daily air removal test performed for applicable pre-vacuum porous-load autoclaves
☐ Acceptance criteria for air removal established
☐ Failed leak test / air removal test response defined
EU Annex 1 states leak tests should be performed periodically, normally weekly, when a vacuum phase is part of the cycle or post-sterilization pressure drops below ambient, and it calls for an air removal test cycle normally performed daily for applicable autoclaves. 
11. Routine cycle acceptance criteria
☐ Approved routine cycle printout/record reviewed for each run
☐ Time, temperature, and pressure recorded
☐ Critical limits and tolerances defined
☐ Acceptance of chamber drain temperature criteria defined for applicable cycles
☐ Load probe acceptance criteria defined where used
☐ Load dryness inspection required
☐ Package integrity inspection required
☐ Exception handling procedure defined for failed cycles
☐ Sterilization record retention requirements defined
EU/WHO guidance requires time, temperature, and pressure recording for porous cycles, inspection of items on removal, and availability of sterilization records for each run. 
12. Cleaning, maintenance, and status control
☐ Cleaning procedure approved
☐ Maintenance procedure approved
☐ Cleaning and maintenance schedules established
☐ Pre-use inspection defined
☐ Chamber cleanliness inspection performed before qualification runs
☐ Equipment protected from contamination before use
☐ Maintenance/cleaning records available
☐ Status labeling in place
FDA 21 CFR 211.67 requires written cleaning and maintenance procedures, assignment of responsibility, detailed methods, protection of clean equipment from contamination, pre-use cleanliness inspection, and records of maintenance/cleaning/sanitizing/inspection. 
13. Deviations and investigations
☐ All qualification deviations documented
☐ Failed probes / missing data investigated
☐ Wet loads investigated
☐ Packaging damage investigated
☐ Alarm events investigated
☐ BI/CI anomalies investigated
☐ Impact on prior or concurrent runs assessed
☐ QA disposition documented
WHO guidance requires non-conformities and deviations to be adequately investigated before release/certification, including impact assessment and justification of scope. 
14. Requalification and continued verification
☐ Periodic requalification frequency defined
☐ Trigger-based requalification criteria defined:
· Major repair
· Relocation
· Control system/software change
· Utility change
· New load family
· Repeated cycle failures or trends
☐ Routine trend review defined
☐ Ongoing review of critical process data defined
☐ Change control linkage established
FDA’s lifecycle process validation model expects continued process verification and trend review to maintain the process in a state of control throughout its lifecycle. 
15. Final validation package
☐ Approved protocol
☐ IQ/OQ/PQ records
☐ Calibration certificates
☐ Load diagrams
☐ Raw thermometric data
☐ BI/CI records
☐ Leak test and air removal test records
☐ Deviations and investigations
☐ Summary report with conclusion
☐ QA approval for validated state
☐ Approved routine SOPs linked to the validated cycle(s)
Optional add-on for terminally sterilized product loads
☐ F₀ strategy defined where applicable
☐ Heat penetration studies completed in product/load worst-case locations
☐ Container-closure integrity considerations addressed
☐ Cooling phase controls assessed for contamination risk
☐ Loading pattern shown not to distort or damage containers
☐ Parametric release strategy defined only if authorized and justified
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