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Column Oven Temperature Qualification - Tips and Suggestions

Date 7-April-2012 Updated: 28-JUNE-2025

Can column oven temperatures be qualified using the HSQ & PQ Kits for HPLC?

No, the use of column ovens are not required for Performance Qualification (PQ) of your HPLC
instruments. There are no temperature protocols included in the kit.

See simple method for calibrating oven temperature below:

Possible HPLC Column Oven Temperature Qualification Method

Objective: To verify that the column oven maintains accurate and uniform temperature control across
a defined range.

Materials Needed:

« Calibrated digital thermometer or NIST-traceable temperature probe (e.g., thermocouple or
RTD)

« Insulated column blank or stainless steel tubing (to simulate a column)

» Data logging software (optional, for continuous monitoring)

Procedure:

1. Set Target Temperatures:
o Choose at least three setpoints across the operating range (e.g., 25°C, 40°C, 60 °C).
2. Insert Probe:

o Place the temperature probe inside the column oven, ideally inside a column blank to
mimic actual conditions.

3. Stabilize:
o Allow the oven to equilibrate for at least 30 minutes at each setpoint.
4. Record Temperature:

o Measure and record the actual temperature at each setpoint.
o Repeat measurements at multiple positions (if possible) to assess uniformity.



5. Evaluate Accuracy:

o Compare measured values to setpoints.
o Acceptable deviation is typically +1°C (check your lab’s SOP or regulatory guidelines).

6. Document Results:

o Record all data, including date, instrument ID, probe calibration certificate, and
environmental conditions.

Optional:

Perform a time-based stability test by logging temperature over 1-2 hours to assess drift or
fluctuation.

NOTE: This is a suggestion and it works but it is strongly recomended that you consult with your regulatory department before making

any changes. Here are some references to assist you.

Regulatory & Compendial Anchors

USP <1058> Analytical Instrument Qualification — provides the science- and risk-based AIQ lifecycle (IQ/OQ/PQ)
for analytical instruments, which applies to LC column ovens. [labwind.com], [dsdpanalytics.com]

USP <621> Chromatography — harmonized chapter defines chromatography principles and system suitability;
revisions effective Dec 1,2022, with subsequent bulletins (e.g., 2023) addressing implementation timing for some SST
elements. Temperature is an allowed/controlled parameter and must preserve method equivalence. [usp.org], [uspnf.com]|
ICH Q2(R2) - Validation of Analytical Procedures (Step 5, 2024) — current global guidance for analytical validation;
link oven control to method robustness/precision and SST acceptance criteria. FDA announced availability of the final
Q2(R2) in Mar2024. [ema.europa.cu], [federalregister.gov]

FDA CGMP (21 CFR Part211) — requires equipment to be of appropriate design and properly maintained, with written
procedures and records (e.g., §§211.63, 211.65, 211.67). This underpins the need to qualify and maintain
temperature-controlling equipment. [ecfr.gov]

FDA Guidance: Analytical Procedures and Methods Validation (2015) — emphasizes system suitability and defined
operating parameters (such as temperature) in method descriptions and controls. [fda.gov]

ISO/IEC 17025:2017 — calibration/testing labs must control environmental conditions and ensure metrological
traceability and uncertainty evaluation for temperature measurements used in qualification/calibration. [iso.org]
GAMPS5 (Second Edition) / CSV - risk-based validation of computerized systems (e.g., CDS controlling the oven,
electronic records/audit trails) to ensure accuracy, reliability, and data integrity. [intuitionlabs.ai],
[documents....fisher.com]

ASTM E2500-20 - risk-based approach for specification, design, and verification of pharma systems/equipment;
supports lifecycle qualification principles that can be applied to analytical equipment. [astm.org]

Practical tip: In your SOP, fix setpoint-tolerance and stability criteria (e.g., 0.5 °C accuracy, <0.2 °C drift
over 60 min, <0.5 °C spatial variation) based on method needs. Justify these with validation data (retention-time
precision, resolution guard bands) and lock them into SST acceptance criteria for the relevant assays. [usp.org],

[ema.europa.eu]

— Click HERE for PQ Kit™ and HSQ Kit™ ordering information and pictures.


https://labwind.com/upload/20230727/114142544.pdf
https://dsdpanalytics.com/regulatory-guidance/usp-%E3%80%881058%E3%80%89-analytical-instrument-qualification/
https://www.usp.org/harmonization-standards/pdg/excipients/chromatography
https://www.uspnf.com/sites/default/files/usp_pdf/EN/USPNF/revisions/621-rb-notice-20230929.pdf
https://www.ema.europa.eu/en/ich-q2r2-validation-analytical-procedures-scientific-guideline
https://www.federalregister.gov/documents/2024/03/07/2024-04834/q2r2-validation-of-analytical-procedures-and-q14-analytical-procedure-development-international
https://www.ecfr.gov/current/title-21/chapter-I/subchapter-C/part-211/subpart-D
https://www.fda.gov/files/drugs/published/Analytical-Procedures-and-Methods-Validation-for-Drugs-and-Biologics.pdf
https://www.iso.org/files/live/sites/isoorg/files/store/en/PUB100424.pdf
https://intuitionlabs.ai/articles/gamp-5-guidelines-system-validation
https://documents.thermofisher.com/TFS-Assets/LSG/Reference-Materials/computer-system-validation-whitepaper.pdf
https://www.astm.org/e2500-20.html
https://www.usp.org/harmonization-standards/pdg/excipients/chromatography
https://www.ema.europa.eu/en/ich-q2r2-validation-analytical-procedures-scientific-guideline
https://www.mtc-usa.com/category/id/78/pq-hsq-kits-for-hplc

Printed from the Chrom Resource Center Tel: (732) 380-8900
Copyright 2025, All Rights Apply Fax: (910) 769-9435

MicroSolv Technology Corporation Email: customers@mtc-usa.com

9158 Industrial Blvd. NE, Leland, NC 28451 Website: www.mtc-usa.com




