Refrigerator and/or Freezer Mapping Validation Checklist
1. Document Control and Study Definition
☐ Protocol number, report number, asset ID, and project number assigned
☐ Study objective clearly stated
☐ Study type defined:
· IQ support
· OQ
· PQ
· Empty / unloaded
· Loaded
· Summer / warm condition
· Winter / cold condition
· Interim / final
☐ Intended storage range defined
☐ Acceptance criteria defined and approved
☐ Roles identified:
· Test executor
· Quality reviewer
· System/asset owner
· Approver
☐ Deviation handling process defined
☐ Change control or reference documents identified



2. Asset and Installation Readiness
☐ Asset identification verified:
· Manufacturer
· Model
· Serial number
· Location
☐ Asset is installed in its routine operating location
☐ Asset is level, clean, and in good repair
☐ Door seals/gaskets inspected
☐ Shelving/drawers/configuration documented
☐ Power source verified
☐ Alarm function present and reviewed
☐ Defrost mode/type documented if applicable
☐ Temperature controller/setpoint documented
☐ Any external influences documented:
· Room HVAC
· Sunlight
· Nearby heat sources
· Door traffic
· Loading pattern
3. Product/Load and Use Condition Definition
☐ Study reflects intended use condition
☐ Load condition documented:
· Empty
· Simulated load
· Routine load
· Worst-case load
☐ Load description recorded
☐ Load placement pattern documented
☐ Door-opening pattern defined
☐ Routine use events considered:
· Door openings
· Restocking
· Retrieval
· Defrost/recovery behavior
☐ Any excluded storage zones identified in advance
4. Instrumentation and Calibration
☐ Logger/sensor IDs recorded
☐ Calibration status current for all mapping sensors
☐ Calibration certificates available and reviewed
☐ Probe type appropriate for the application
☐ Data logger resolution and range are appropriate
☐ Logger clock times synchronized
☐ Sampling interval defined and documented
☐ Sensor placement map prepared
☐ Reference sensor or controlling sensor identified if applicable
☐ Monitoring/alarm sensor location documented
WHO guidance calls for calibrated monitoring equipment and uses mapping to identify hot and cold spots; CDC also recommends digital data loggers, and for storage applications such as vaccines notes that buffered or otherwise suitable probes should be used to reflect product conditions appropriately. 
5. Mapping Plan Design
☐ Number of mapping points justified for asset size/configuration
☐ Sensor layout covers:
· Top
· Middle
· Bottom
· Front
· Center
· Back
· Near door/opening
· Near air discharge/return if relevant
☐ Known or suspected worst-case areas included
☐ Mapping duration defined
☐ Stabilization period defined before official data capture
☐ Alarm limits set if used during execution
☐ Power failure / excursion handling defined
☐ Seasonal requirement evaluated
☐ Requalification trigger criteria defined
WHO specifically states that mapping identifies hot and cold spots and that those locations should guide routine monitoring sensor placement; it also notes hot and cold spots may differ by season. 





6. Pre-Execution Checks
☐ Asset operating at target setpoint before study start
☐ Independent display/check thermometer compared if used
☐ All sensors installed per map
☐ Sensors secured and not touching evaporator coils/walls unless intended
☐ Start time recorded
☐ Ambient room conditions documented if relevant
☐ Door status confirmed at start
☐ Data acquisition confirmed for all channels
☐ Photographs taken if required
☐ Personnel briefed on study conditions/restrictions
7. Study Execution
☐ Mapping initiated per protocol
☐ Stabilization period completed before evaluation window
☐ Door-opening events recorded
☐ Load changes recorded
☐ Power interruptions recorded
☐ Alarm events recorded
☐ Defrost cycles recorded if applicable
☐ Any unexpected events/deviations documented
☐ Study completed for full required duration
☐ Data downloaded and archived without alteration
WHO monitoring guidance specifically contemplates recording/reporting events such as door-opening and defrost cycles, and FDA requires written, scientifically sound procedures and controlled records for such testing. 
8. Data Review and Analysis
☐ Data completeness verified
☐ No missing channels or unexplained gaps
☐ Time synchronization verified
☐ Raw data retained
☐ Min/max for each location calculated
☐ Mean for each location calculated
☐ MKT calculated if applicable to the use case
☐ Excursions against acceptance criteria identified
☐ Hot spot(s) identified
☐ Cold spot(s) identified
☐ Uniformity assessed across locations
☐ Recovery after door opening/defrost reviewed if applicable
☐ Seasonal comparison performed if applicable
☐ Impact assessment completed for any failures/deviations
9. Conclusion and Qualification Decision
☐ Pass / fail decision documented
☐ Qualification state clearly stated:
· Fit for intended use
· Fit with restrictions
· Not qualified
☐ Storage restrictions defined if needed
☐ Required corrective actions listed if needed
☐ Re-mapping/requalification requirement stated if needed
☐ Deviation references included where applicable
☐ CAPA references included where applicable
10. Routine Monitoring Recommendations
☐ Routine monitoring sensor location(s) recommended
☐ Recommendation based on mapped worst-case locations
☐ Areas not suitable for storage clearly identified if needed
☐ Alarm setpoints/alert strategy recommended if in scope
☐ Requalification frequency or trigger events recommended:
· Seasonal change
· Major repair
· Relocation
· Setpoint change
· Load pattern change
· Repeated excursions
WHO guidance says routine control/monitoring sensors should be positioned at hot and cold spots determined by mapping, unless the recommendation is to avoid storage in those areas. 
11. Report Package Completion
☐ Approved protocol attached or referenced
☐ Calibration certificates attached or referenced
☐ Sensor placement diagram included
☐ Raw data or summary tables included
☐ Graphs included
☐ Deviations included
☐ Environmental/room conditions included if relevant
☐ Final conclusion and recommendations included
☐ Reviewer/approver signatures completed
☐ Records archived per procedure
12. Optional Freezer-Specific Checks
☐ Low-temperature probe suitability confirmed
☐ Frost/ice buildup assessed
☐ Defrost impact assessed
☐ Door-open recovery assessed
☐ Product/package thermal buffering considered
☐ Any ultra-low or specialty storage requirements addressed
13. Optional Refrigerator-Specific Checks
☐ Avoided placement bias from fans/air discharge documented
☐ Door shelf use assessed if used for storage
☐ Bottom/top/front/back gradients assessed
☐ Frequent-access use pattern assessed
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