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FULLY AUTOMATED data processing, analysis and generation of study report (not all report pages shown)

Temperature Mapping of Storage Facilities - lege artis 

Development & Validation of a Tool for Automated Data Processing and Analysis

                                           R Hagmann1, J Fesseler1, S Deuster1
 

1Hospital Pharmacy, University Hospital Basel
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Risk Assessment to determine: 1. the required number of temperature loggers

 2. their position in the room

Recommendations 

& 

Guidance

from

WHO [2] and USP [3]
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The correct storage conditions, especially the temperature, are crucial factors for the quality and safety of medicinal products. 

According to the European Guidelines on Good Distribution Practice (GDP) [1] a temperature mapping is mandatory for the qualification of storage facilities.

Aims of a temperature mapping: 1. Prove of the correct storage temperature at all places

             2. Justification of the position of the temperature sensors for the routine monitoring system

A temperature mapping study of 19 storage facilities in our Hospital Pharmacy has to be performed. 
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Result: ~ 3.4 Mio measured temperature values!

How to process and analyse them?Example: Position of loggers based on 

WHO-/USP-recommendations & risk assessment

+

Analysis for each logger position:

▪ Minimum temperature

▪ Maximum temperature

▪ Average temperature (Ø)

▪ Median temperature

▪ Standard Deviation (σ)

▪ Difference Δ Max–Min

Factors to consider for Risk Assessment:

Outdoor temperature, 

Season (Summer/Winter) 

Other heating/cooling sources?

Position 

of lamps?

Position of 

Hot water pipes?

«High-risk» places (thermographic images)

Windows,

direct sunlight?
Position 

of Heaters?

Refrigerators: 

Freezing air flow 

from cooling systems?

Heat source: 

Warm waste water pipe

Cold source:

Temperatures << 0 °C at 

the air flow outlet from the 

cooling unit in a cold 

storage room.

Heat source:

Waste heat from a refrigerator in the neighboring room, 

behind the wall

Heat source:

Technical room 

behind the wall 

at this position

Complete traceability 

of each logger.

Documentation of 

▪ Position code

▪ Internal QA device No.

▪ Manufacturer serial No.

Checks for each logger position:

▪ Min & Max temperature within the 

defined range?

▪ Ø ± 3σ within the defined range?

If temperature 

deviations:

Cumulative 

▪ Time 

▪ Number of values

▪ Percentage of total 

time (in ‰)

outside the range

Colored indicator for

▪ Hot-Spots (reddish), 

▪ Cold-Spots (bluish),

▪ Positions of largest 

temperature fluctuations 

(greenish)
Check for technical problems 

(logger failure, incorrect 

measurement interval)

Generated list of 

▪ Cold Spots

▪ Hot- Spots

▪ Positions of largest 

temperature fluctuations

Temperature curves 

and histograms

of each logger

Additional, separate 

analysis, stratified by 

weekdays/weekends 

and day/night.

▪ 11 – 39 Logger per room

▪ 424 logger positions defined (for all 19 rooms)

▪ Measurement: 5 consecutive days (3 working days + 2 weekend days)

▪ Measurement interval: q1Min

Documentation/Summary of general parameters:

▪ Room name

▪ Start/Stop date/time 

▪ Measurement: duration and interval

▪ Defined temperature range
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k A lege artis temperature mapping according to the WHO and USP recommendations, including literature research, risk assessment, development and 

validation of an analysis tool and the implementation, is very time and resource consuming.

Approximate estimate for 19 storage facilities: > CHF 5’000.- for loggers (>100 Loggers needed à CHF 50.-/logger) and > 300 working hours.

Outlook: We discuss to offer our tool and process as a service for other pharmacies, who need a temperature mapping. Thereby not every single 

pharmacy needs to invest that much time for a GDP-compliant temperature mapping.
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