Instrument Validation and

Qualification in the Clinical
Laboratory

This comprehensive guide provides laboratory staff with essential information
on instrument validation, qualification, and ongoing monitoring to ensure
reqgulatory compliance and optimal patient outcomes. Following these
guidelines will help your laboratory maintain the highest standards of quality
control while meeting CAP, CLIA, FDA, ISO 9001, and GLP requirements.

by Fertility Guidance Technologies



Why Instrument Validation Matters

In the high-stakes environment of assisted reproductive technology, instrument validation isn't just a regulatory requirement—it's a critical

safeguard for patient care. Proper validation ensures that every piece of equipment in your laboratory functions exactly as intended, with no

hidden errors that could compromise results.
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Ensuring Manufacturer Specifications

Validation confirms that equipment works exactly as intended by
the manufacturer, delivering consistent, reliable performance
across all parameters and functions. This means embryologists can

trust their instruments to perform as expected during critical
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Verifying Post-Shipping Functionality

Sensitive laboratory equipment can be affected by shipping and
storage conditions. Validation ensures that transportation hasn't
altered functionality or calibration, particularly for precision

instruments like micromanipulators.
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Eliminating Hidden Errors

Thorough validation protocols detect and eliminate potential
errors that could compromise patient samples or outcomes.
Without proper validation, subtle equipment malfunctions might
go unnoticed until they impact clinical results.
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Meeting Regulatory Requirements

Comprehensive validation documentation demonstrates
compliance with CAP, CLIA, FDA, ISO 9001, and GLP standards,
ensuring your laboratory is audit-ready and meets all accreditation

requirements.

N\

J

Remember: Validation protects the integrity of every embryo, sperm sample, and patient result in your laboratory. It's not just about regulatory

compliance—it's about providing the best possible care and outcomes for your patients.



Key Definitions in Instrument Qualification

Understanding the terminology used in instrument qualification is essential for IVF laboratory staff. These terms have
specific meanings in the regulatory context and should be used precisely in documentation and discussions with
accreditation bodies.

Term Definition

Verification The process of testing a product to ensure it works
according to manufacturer specifications. This focuses
on confirming that the instrument performs as
promised by the vendor.

Validation The process of ensuring an instrument meets your
lab's specific needs and environment. This examines
whether the equipment fulfills your unique
requirements beyond basic functionality.

Qualification The combined process of verification and validation.
This comprehensive assessment is required for all new
equipment and software before clinical use.

These processes work together to establish a complete picture of an instrument's reliability and suitability for your specific laboratory environment. While verification
focuses on manufacturer claims, validation ensures the equipment works within your specific workflows and with your specific patient population.

Laboratory directors should ensure all staff understand these distinctions, as they inform how qualification documentation should be organized and what elements must be
included to satisfy requlatory requirements.



Validation AIM and Goals

"Establishing recorded evidence that provides a high degree of assurance that a process or system will
consistently produce results meeting its pre-determined specifications and quality attributes."

This definition, recognized by requlatory bodies, emphasizes that validation is not just about testing equipment once, but about creating comprehensive
documentation that demonstrates consistent performance over time. This documentation becomes your laboratory's evidence of due diligence.
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Ensure Safety and Reliability Reduce Non-Conformances Ensure Regulatory Readiness

Validation protocols confirm that instruments Properly validated equipment experiences fewer Comprehensive validation documentation

consistently produce accurate, reliable results that  unexpected failures and generates fewer non- prepares your laboratory for inspection or

can be trusted for clinical decision-making. This conformances. By identifying potential issues accreditation. It demonstrates to regulatory

protects patient safety by preventing errors in before they impact clinical work, validation bodies that your facility maintains rigorous quality

gamete and embryo handling, ensuring the reduces downtime, prevents procedure standards and follows established protocols for

integrity of every procedure performed in the cancellations, and maintains workflow efficiency equipment management, giving inspectors

laboratory. even during peak periods. confidence in your overall quality management
system.

These goals align with the broader mission of IVF laboratories to provide consistent, high-quality care while maintaining reqgulatory compliance. By
approaching validation systematically, laboratories can achieve these objectives while efficiently managing resources and staff time.



Instrument Categories & Validation Requirements

Not all laboratory equipment requires the same level of validation. Regulatory agencies recognize that validation protocols should be proportional to
the complexity and clinical impact of the instrument. Understanding these categories helps laboratories allocate resources appropriately and develop

validation protocols of appropriate scope.
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Group A: Standard Lab Apparatus

Examples: Basic glassware, simple
centrifuges without digital readouts,

Uit aat!igir?ﬁtéa%irements: Limited
validation focusing on visual inspection and
basic functional checks. These instruments
typically require minimal documentation
beyond receipt inspection and routine
maintenance records.
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Group B: Instruments with
Measured Outputs

Examples: Incubators, centrifuges with
speed readouts, thermal stages, heating

ela%(l'jgtion Requirements: More extensive
validation including calibration,
environmental testing, and alarm
verification. These instruments require
documented evidence that they consistently
maintain critical parameters like
temperature-and-speed.
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Group C: Computerized Systems

Examples: RI Witness systems, time-lapse
incubators, automated semen analyzers

Validation Requirements: Comprehensive
validation of hardware, software, data
integrity, and audit trails. These complex
systems require extensive documentation
including user access controls, data backup
procedures, and software version

validation.
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Pro Tip: Use the ART Compass "Equipment” module to assign instruments into appropriate validation categories and track validation status across your
laboratory. This provides a centralized record of validation requirements and timelines for each piece of equipment.



Equipment Validation Process: Steps 1-3

The equipment validation process follows a systematic approach that begins the moment new equipment arrives at your facility. Each step builds upon previous
documentation to create a comprehensive record of the instrument's performance and suitability for clinical use.

O

Installation Qualification (IQ)
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Unpacking & Installation

Thoroughly inspect packaging for signs of
damage or mishandling during shipping

Document condition with photographs before
and during unpacking

Log essential details: location, serial number,
installation date, and environmental

RerassWer supply specifications, ventilation
requirements, and environmental conditions

Complete vendor installation checklist with
technician when applicable

Documentation & Manuals

Create electronic and physical documentation
folders for the instrument

Save operator manuals, warranty information,
and manufacturer certifications

Record software versions, firmware details,
and any activation/license information

Store supporting documents in ART Compass
or your laboratory QMS

Establish maintenance schedule based on
manufacturer recommendations

Verify installation complies with manufacturer
specifications

Document equipment placement, connections,
and environmental conditions

Test utility connections (electrical, gas, water)
for proper function

Verify safety features operate as designed
(alarms, emergency shut-offs)

Document any deviations from manufacturer
recommendations with justification

These initial steps establish the foundation for all subsequent validation activities. Thorough documentation at this stage prevents future questions about installation
conditions or original equipment specifications. In IVF laboratories, where even small environmental factors can impact embryo development, these details are particularly
critical.



Equipment Validation Process: Steps 4-5

After completing installation qualification, the validation process progresses to operational and performance testing. These steps verify that the equipment
not only functions according to specifications but also produces consistent, reliable results in your specific laboratory environment.

N
Operational Qualification (OQ) Performance Qualification (PQ)
The OQ phase verifies that equipment functions within defined The PQ phase confirms that the equipment consistently produces the
operating parameters under your laboratory's specific conditions. This expected results under normal operating conditions using actual or
step focuses on the instrument's core functions and technical simulated samples. This step focuses on real-world performance.
Qapal?dlriwtit%ss't cycles or diagnostic programs to verify all operational modes * Testinstrument with patient-type samples or appropriate reference
*  Test minimum, maximum, and normal operating parameters materials
*  Verify calibration of critical components (temperature probes, gas * Verify consistency and reproducibility across multiple test runs

sensors, etc.) * Document system performance across the full range of intended use
* Testalarms and alert systems across their full range * Compare results to established acceptance criteria
* Document system responses to simulated failure conditions * Perform replicate testing to assess precision and repeatability
* Verify that displays and readouts match actual measured values * Evaluate performance during typical workflow patterns
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For complex systems like time-lapse incubators or electronic witnessing systems, PQ may involve running parallel processes with existing validated methods
to confirm equivalent or superior performance. All deviations must be thoroughly documented and addressed before clinical implementation.



Required Documentation for Equipment Validation

Comprehensive documentation is the cornerstone of effective equipment validation. These records serve as your evidence of due diligence during regulatory inspections
and provide critical information for troubleshooting and maintenance. All validation documentation should be organized, easily accessible, and properly archived according
to retention policies.

Essential Documentation Components Documentation Management Best Practices
Equipment description: Detailed specifications including model, serial number, Effective documentation management ensures validation records remain
and physical location within the laboratory accessible and secure throughout the equipment lifecycle:

Supplier information: Vendor contact details, installer identification, and .

Maintain both electronic and physical documentation when possible

established maintenance program schedule . .
* Implement version control for all validation protocols and forms

Spare parts list: Critical components that should be kept on-site and ordering

, : * Store documentation in a centralized system like ART Compass
information for emergency replacements

. , - , , *  Regularly back up electronic records according to IT policies
Testing protocols: Detailed procedures for each validation test with defined E y P g P
acceptance criteria *  Establish clear retention timelines based on regulatory requirements

Calibration records: Initial and ongoing calibration data with traceability to standards Create a documentation map or index for complex equipment

Manuals and technical information: Operator guides, service manuals, and *  Assign responsibility for documentation maintenance to specific staff

software/firmware version documentation * Review documentation completeness during internal audits

Validation summary: Executive overview of validation results with formal sign-off
by laboratory director

Pro Tip: Create standardized templates for common validation documents to ensure consistency across equipment types and simplify the documentation process for new
instruments. This approach saves time and reduces the risk of omitting critical information.



Objective Evidence of Validation

Regulatory inspectors look for objective evidence that validation procedures were thoroughly executed, not just planned. This evidence demonstrates that your laboratory has taken a systematic, data-driven approach to

equipment validation rather than simply checking boxes. The following components constitute compelling objective evidence for your validation documentation:

©
Equipment Location Documentation

Precise documentation of the instrument's physical placement within the laboratory, including
environmental factors like proximity to heat sources, windows, or air vents that could affect performance.
Floor plans or photographs may be included to demonstrate proper placement according to manufacturer
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Manuals & Certifications

Complete set of operator guides, warranty documentation, and manufacturer certifications. These should
be readily accessible to all operators and include any supplemental materials provided by the manufacturer
such as technical bulletins or application notes specific to IVF applications.
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Shipping Inspection Records

Detailed documentation confirming damage-free delivery and proper interim storage conditions. This
includes photographs of packaging upon arrival, temperature monitoring data for temperature-sensitive

equipment, and completed shipping inspection checklists signed by receiving personnel.

~
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Ancillary Equipment Verification

Evidence that all required supporting systems and backup equipment have been properly installed and
validated. This includes UPS systems, gas tanks and regulators, monitoring systems, and any specialized
accessories required for full functionality in an IVF laboratory setting.
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Software Versioning

Comprehensive records of all software and firmware versions installed on computerized systems. This
includes validation of any software updates or patches, verification that installations match the versions

approved by the manufacturer, and documentation of any customized settings.
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Operating Parameters

Detailed logs of environmental and operating parameters like temperature, pressure, and humidity during
the validation period. These records should demonstrate stability across the full range of expected
operating conditions and include challenge testing at parameter limits when appropriate.

~
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This objective evidence should be organized logically and cross-referenced to create a clear validation narrative that inspectors can easily follow. Gaps in documentation or missing evidence represent significant compliance risks

during regulatory inspections.



Ongoing Validation & Monitoring

Validation is not a one-time event but an ongoing process that continues throughout the lifecycle of laboratory equipment. Continuous monitoring and
periodic revalidation ensure instruments maintain their performance over time and after significant events that could affect their operation.

Triggers for Revalidation

The following events should always prompt a formal revalidation process:

Major repairs or component replacements that could affect instrument performance or calibration
Software upgrades or firmware updates that modify system functionality or control parameters
Relocation of equipment to a different position within the laboratory or to a new facility

Unexplained quality control failures or performance issues that indicate potential system degradation
Changes in intended use or operating parameters beyond the scope of initial validation

Regulatory changes that impose new validation requirements for specific equipment types
Monitoring Requirements

Schedule annual calibration and preventive maintenance according to manufacturer recommendations
Maintain detailed logs of all maintenance activities, including routine and corrective actions

Document all deviations and errors in ART Compass or your incident tracking system

Conduct periodic performance reviews to identify trends or gradual performance degradation

Ensure all validation records remain audit-ready and accessible to inspection teams

Perform function verification checks after any environmental changes in the laboratory

(®  Critical Monitoring Points

Continuous monitoring systems should alert staff immediately when critical parameters
fall outside acceptable ranges. For incubators, these include:

° Temperature (+ 0.2°C from setpoint)
. CO;, levels (+ 0.3% from setpoint)
° O levels (+ 0.5% from setpoint)

° Humidity (> 90% relative humidity)



Instrument Categories: Special Considerations

Different categories of instruments require specialized validation approaches based on their function and complexity. Understanding these specific requirements helps laboratory staff develop targeted protocols that address the

unique risks associated with each equipment type.

Liquid Handling Systems

Temperature-Dependent Equipment Pipettes, pumps, and automated liquid handlers require validation of
volume accuracy and precision:

Incubators, refrigerators, freezers, and heating stages require

. — . . y Gravimetric testing at minimum, mid, and maximum volumes
rigorous temperature validation across their full operating range.
Validation should include: ' Precision testing with multiple replicates
@ . . o Lineari r h I r

. Multi-point temperature mapping within the chamber INeaNEECE R R e range
. i i . y Validation with media of different viscosities when applicable

Recovery time testing after door openings
g Alarm function verification with simulated failures Optical Systems

. Temperature stability during power fluctuations . , . . L .
Microscopes and imaging systems require validation of optical

performance and calibration:

g Resolution testing with calibrated slides
g Stage movement precision verification

y Light source intensity and stability
Computerized Systems

y Camera resolution and color accuracy when applicable
Electronic witnessing systems, data management software, and
automated analyzers require: Culture Systems
y User access control verification Incubators and embryo culture systems require validation of the

y Data integrity and audit trail testing QS vironment:

* Interface validation with other systems : Gas mixture accuracy and stability

* Backup and recovery functionality testing * pH stability in culture media over time
y Humidity maintenance capabilities
g VOC and particulate control verification

When developing validation protocols for each category, consider both the manufacturer's recommendations and the specific applications in your laboratory workflow. A risk-based approach helps focus validation efforts on the
most critical aspects of each instrument's performance.



Refrigerators and Freezers: Specialized Validation

Temperature-controlled storage is critical for preserving media, reagents, and sometimes gametes. Proper validation of refrigerators and freezers helps prevent costly losses and

ensures optimal preservation conditions.

Initial Validation Requirements

Temperature mapping: Validate temperature uniformity throughout the unit using
calibrated data loggers placed at multiple locations (minimum 9 points)

Door opening recovery: Measure recovery time after standardized door openings of
varying durations (30 seconds, 1 minute, 2 minutes)

Power failure response: Verify connection to emergency power supply and document
temperature stability during power transfer

Alarm functionality: Test high and low temperature alarms, power failure alarms, and
remote notification systems

Temperature probe placement: Validate optimal placement of monitoring probes to
detect temperature fluctuations quickly

/N Critical Safety Procedure

Ongoing Monitoring and Maintenance

Refrigerators and freezers must be connected to the emergency power supply and
continuously monitored. Standard operating procedures should include:

Daily temperature checks: Using traceable digital thermometers with continuous
monitoring capabilities

Acceptable ranges: Refrigerators (2-6°C), freezers (below -10°C)
Monthly cleaning: Thorough cleaning of interior and exterior surfaces with 3% H,0,
Annual defrosting (freezers): Complete defrosting and cleaning procedure including:
*  Transferring contents to backup units
* Usinginsulated transport containers when necessary
*  Thorough cleaning of interior surfaces

*  Verification of proper function before returning to service

When a refrigerator or freezer malfunctions, contents must be immediately transferred to an appropriate backup unit. EQuipment can only be returned to service after
proper function has been restored and documented through a partial revalidation process.



Microscope Validation and Maintenance

Microscopes are central to IVF laboratory operations, and their optical performance directly impacts procedural success. Proper validation ensures consistent visualization quality for

critical procedures like ICSI, embryo assessment, and assisted hatching.

\_

Initial Validation

New microscopes require comprehensive validation
before clinical use:

Optical alignment verification using calibrated slides
Stage movement precision and reproducibility testing

Light source intensity measurement and stability
over time

Camera resolution and color accuracy verification
(if applicable)

Micromanipulator function and calibration (for ICSI
stations)

Software function verification (for digital imaging

systems)
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Monthly Maintenance

Regular maintenance preserves optical performance

and extends equipment life:

Clean and adjust mechanical systems including
focusing mechanisms

Verify smooth operation of coarse/fine adjustments
Check and adjust interpupillary distance settings
Clean and inspect stage and sample holders

Verify proper condenser alignment and function

Check all light sources for proper function and intensity

\_

Annual Professional Service

Professional technicians should perform
comprehensive service annually:

Complete optical cleaning of all lens elements
Precision alignment of all optical components
Lubrication of mechanical systems

Replacement of deteriorated components

Calibration of measuring devices and micromanipulat

Documentation with certification stickers showing
service date

DI'S

J

Microscope stages should be cleaned with 3% hydrogen peroxide between patients and immediately after any spills. Problems with microscopes should be reported to laboratory

supervisors immediately. While minor adjustments can be made by knowledgeable staff, major repairs should only be performed by certified microscope technicians to preserve warranty

coverage and ensure proper function.



Laminar Flow Hoods and Biosafety Cabinets

Laminar flow hoods and biosafety cabinets provide critical controlled environments for gamete and embryo handling. Their proper function is essential for preventing
contamination and maintaining optimal conditions during procedures.

Initial Validation Requirements

Airflow verification: Measure airflow velocity at multiple points across the work surface to confirm uniformity
HEPA filter integrity testing: Perform DOP or PAO testing to verify filter integrity and proper sealing

Particle count testing: Verify ISO Class 5 (Class 100) or better conditions within the work area

UV light function: Verify proper UV intensity if equipped with germicidal lamps

Alarm function: Test all alarms including airflow alerts and UV exposure warnings

Electrical safety: Verify proper grounding and electrical safety features

Daily Operation Procedures

. Turn on the blower for a minimum of 3 minutes prior to initial daily use
. Clean work surfaces with 3% H,0, before and after use

. Maintain minimal items in the hood to optimize airflow patterns

. Avoid rapid movements that disrupt laminar flow

° Follow proper aseptic technique at all times

N4
Maintenance Schedule

(3) Quarterly Maintenance

° Remove pre-filter from front of hood

° Vacuum both sides thoroughly

° Rinse well with purified water

° Allow to dry completely before replacement
* Document in maintenance log

Arnrmiial Cartificratinrn



Incubator Gas Concentration Validation

Incubator gas concentrations directly impact embryo development and clinical outcomes. Precise validation and monitoring of CO, and O, levels are essential for
maintaining optimal culture conditions and ensuring consistent results.

—_—— o —_——1

Initial Gas Sensor Validation Monthly Verification Daily Monitoring Procedures

New incubators require thorough validation of gas Regular verification ensures ongoing accuracy of Consistent daily monitoring detects subtle

sensing and control systems: gas control systems: changes before they affect cultures:

* Calibrate digital readouts against certified *  Verify digital readout accuracy using * Record gas concentrations from digital
reference instruments (G100 Blood Gas calibrated external measuring devices readouts at the beginning of each workday

y ’e‘@ﬁ%é)s concentration accuracy at multiple *  Perform direct pH measurement of culture *  Document the numerical value and identity of
setpoints across the operating range media using iSTAT or similar analyzer the recording individual

* Testrecovery time after door openings of *  Check media color (if using phenol red *  Verify readings fall within acceptable ranges
various durations indicator) as secondary verification (typically £0.3% for CO,, £0.5% for O,)

* Validate alarm function when gas levels * Testalarm functions and response systems *  Observe media color for unexpected changes
exceed acceptable ranges *  Document all verification activities with date (when applicable)

* Document baseline recovery patterns for and technician identification * Initiate corrective action immediately if
future reference readings fall outside acceptable ranges

If using an automated gas concentration monitoring system, laboratory personnel must have immediate access to monitoring data so appropriate corrective action can be
taken promptly if gas concentrations deviate from acceptable ranges. System records must demonstrate daily functionality verification.



Blood Gas Analyzer Validation

Blood gas analyzers serve as critical reference instruments for verifying incubator gas concentrations. Their proper validation ensures accurate assessment of culture environments and supports optimal embryo development conditions.

Initial Validation Protocol

Before using a blood gas analyzer as a reference instrument, comprehensive validation is required:

Accuracy verification: Compare readings against certified calibration gases with known concentrations
Precision testing: Perform repeated measurements of the same gas sample to assess reproducibility
Linearity assessment: Verify linear response across the full measurement range

Temperature compensation: Validate temperature compensation functions if applicable

Battery performance: Verify operation time on battery power and charging functionality

Operational Procedure

—_

Turn on the analyzer using the front panel switch

2. Allow complete boot-up until digital display shows readings (~0.0% CO, and 19.8-20.7% O, in room air)
3. Attach the sampling hose with filter unit (filter screws into the top of the monitor)

4. Connect hose to the incubator sampling port

5. Press the "fan" button to activate the airflow pump

6. Monitor for water condensation in the line (must not reach the filter)

7. Sample for 2.5-3 minutes until readings stabilize

8. Record measurements in the monitoring log

9. Disconnect tubing and run fan briefly to return to baseline

10. Proceed to next incubator or power down when complete

Annual Maintenance
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Pipette Validation and Calibration

Precise liquid handling is fundamental to many IVF laboratory procedures, from media preparation to gamete manipulation. Proper validation of pipettes ensures volumetric accuracy and supports consistent procedural outcomes.

12

Maximum Error Threshold Months Between Calibrations Replicate Measurements
Pipettes with greater than 4% error must be removed from service until All pipettes used for quantitative dispensing must be calibrated at least Validation protocols typically require at least 10 replicate measurements at
repaired or recalibrated. This strict threshold ensures precision in critical annually, or more frequently if specified by the manufacturer. Regular each volume level (minimum, midpoint, maximum) to establish statistically
applications like embryo culture media preparation and sperm processing. calibration maintains accuracy despite normal wear and tear from laboratory valid precision and accuracy data.
use.

Comprehensive Pipette Validation Protocol

Pipette validation should follow these key steps:

Pre-inspection: Examine pipette for physical damage, smooth plunger action, and proper tip mounting
Environmental conditioning: Allow pipette and calibration equipment to equilibrate to room temperature (20-25°C)
Gravimetric testing: Perform weight-based measurements using an analytical balance with <0.01mg resolution
Multi-volume testing: Validate at minimum, midpoint, and maximum volumes for adjustable pipettes

Statistical analysis: Calculate accuracy (mean) and precision (CV) from multiple measurements

Documentation: Record all results including environmental conditions, equipment used, and technician identification

Traceability: Ensure all calibration equipment has current NIST-traceable certification

While many laboratories utilize qualified external vendors for pipette calibration, internal verification checks between formal calibrations can help identify issues early. Any pipette failing performance checks must be immediately removed

from service and clearly labeled to prevent inadvertent use.



Thermometer Validation and Use

Temperature monitoring is critical throughout the IVF laboratory, from incubators to refrigerators to heated stages. Proper validation of thermometers ensures accurate measurement and supports optimal

environmental conditions for gametes and embryos.

4 )

Mercury Thermometer Prohibition

Mercury thermometers are strictly prohibited
in IVF laboratories in accordance with federal,
state, and local regulations. This prohibition
eliminates the risk of toxic mercury
contamination in the laboratory environment.
All temperature monitoring must utilize safer
alternatives including digital thermometers,
resistance temperature detectors (RTDs), or

\ 9
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Non-Certified Thermometer Verification

Non-certified thermometers used for routine
monitoring must be verified against NIST-
certified thermometers before initial use.

Verification must demonstrate accuracy within
0.5°C of the certified reference thermometer

(or as otherwise specified for the application).
These thermometers must be rechecked

annually and replaced if they no longer meet

J

Thermometric Standard Devices

Temperature-dependent equipment must be
monitored using Thermometric Standard
Devices of known accuracy. These devices must
be certified to meet NIST Standards or be
traceable to NIST Standards. Certification
documentation must be maintained in the
Instruments & Services binder and must
remain accessible for regulatory inspections.
Certified thermometers must be recertified or
replaced before certification expiration.

A +.
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Continuous Monitoring Requirements

Temperature-dependent equipment containing
reagents and/or patient specimens must be
monitored continuously. Monitoring systems

must provide immediate alerts when
temperatures deviate from acceptable ranges.
Alert parameters must be set according to
manufacturer specifications and critical
process requirements. Alert systems should
include both local and remote notification
capabilities to ensure timely response
regardless of staffing levels.

When selecting thermometers for critical applications, consider response time, resolution, and range appropriate for the intended use. For incubators, high-precision thermometers with 0.1°C resolution are typically
required, while refrigerator monitoring may utilize thermometers with lower resolution. All thermometers should be visually inspected regularly for signs of damage or deterioration.



Staff Review Questions and Competency Assessment

Key Concept Review Questions Competency Checklist for Equipment Validation

These questions test understanding of fundamental validation concepts and can be used for staff training This optional checklist can be used to document staff competency in equipment validation procedures:

and competency assessment:

. . e . . A S Task Completed Verified B
What is the difference between verification, validation, and qualification?Answer should distinguish P o y
between testing to manufacturer specs (verification), ensuring suitability for lab-specific needs (validation), and Unpacking & Inspection O 0
the combined process (qualification,).

Why is validation required before using a new instrument for patient testing?Answer should include Installation Qualification (IQ) [l [
regulatory requirements, quality assurance, and patient safety considerations.
What documentation must be retained during the validation process?Answer should list equipment it 1al Qualification (0Q) = =
descriptions, test results, acceptance criteria, calibration records, and sign-off documentation. P
P P B3] Performance Qualification (PQ) O O

What distinguishes a Group B from a Group C instrument?Answer should contrast physical parameter Documentation Upload (ART O [
measurement (Group B) with computerized systems involving software and data acquisition (Group C). Compass/QMS)
What is the purpose of an Operational Qualification (0Q)?Answer should explain verification of L EE D STUERACELCLE -
equipment function within defined operating parameters under lab-specific conditions.

9uip J / P 9p pecy Equipment Training Completion [ O

Advanced Validation Competencies

For staff with primary validation responsibilities, consider evaluating these additional skills:

y Protocol development for new equipment types

y Statistical analysis of validation data

y Risk assessment for validation parameter selection
5 Troubleshooting failed validation studies

‘ Documentation system management



Pro Tips for Effective Equipment Validation

These expert recommendations will help your laboratory implement efficient, compliant validation processes while avoiding common pitfalls that can lead to regulatory findings or operational issues.

/

Use ART Compass for Validation Tracking

Leverage digital quality management systems like ART Compass to track validation status
for every instrument. This provides real-time visibility into upcoming validation deadlines,
ensures documentation completeness, and creates an audit-ready system that impresses
inspectors. The Equipment module specifically allows you to assign instruments into
validation categories and maintain comprehensive records.

\
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Centralize Calibration Certificates

Store all calibration certificates and software change logs in a centralized LQMS module.
This prevents document loss, facilitates rapid retrieval during inspections, and creates a
clear chain of traceability for all measuring equipment. Include vendor contact information
with each certificate to simplify recalibration scheduling.

)
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Create Standardized Templates

Develop standardized validation protocol templates for each equipment category. This
ensures consistent documentation, reduces preparation time, and helps prevent omission
of critical validation elements. Templates should include acceptance criteria, testing
methodologies, and documentation requirements specific to each equipment type.

~

Assign a Dedicated Validation Lead

Designate a staff member or supervisor as validation lead for each equipment category.
This creates clear accountability, develops specialized expertise, and ensures consistent
validation approaches across similar instruments. The validation lead should coordinate
with vendors, maintain documentation templates, and stay current on regulatory
requirements for their assigned equipment types.

P

Implement Risk-Based Validation

Focus validation resources on high-impact equipment with direct patient contact or critical
parameter control. A risk-based approach prioritizes validation depth based on potential
impact to clinical outcomes. This ensures the most rigorous validation for critical systems

)

like incubators and witness systems while allowing more streamlined validation for lower-

nt.
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Schedule Annual SOP Reviews

Review and update validation SOPs annually to incorporate regulatory changes,
technological advances, and lessons learned from previous validation exercises. This
continuous improvement approach keeps validation procedures current and addresses any
gaps identified during inspections or internal audits.

\
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Remember that effective validation is not just about documentation—it's about developing a culture of quality that values precise measurement, consistent performance, and continuous

monitoring. When properly implemented, validation processes become an integrated part of laboratory operations rather than a separate regulatory burden.
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