
carefully in detail and documenting it 
in writing helps make sure all bases 
are covered.

Specific Validation 
Plan Needed

In most cases, defining the objec-
tive of the validation, outlining the 
methods to be used and listing any 
anticipated barriers will form the 
bulk of the validation protocol. 

“A good starting point for the 
plan is to check what regulations 
and requirements you must comply 
with. Start by reviewing those that 
are listed in the quality guidelines of 
your facility and then scan for recent 
changes and updates. Although tem-
perature mapping is often mandated, 
regulations do not specify any partic-
ular methods for it, which means that 
the validator needs to document and 
provide justification for all mapping 
procedures,” says Lorne Giesbrecht, 
a Calibration/Quality Control Coor-
dinator with Vaisala Canada with 
over 6 years’ experience validating 
FDA-regulated environments in the 
pharmaceutical industry.

In addition to the relevant regula-
tions, the validation plan should 
cover at least the following: what 
parameters will be measured? What 
is the number of data points and 
where will they be located? What is 
a good frequency for the measure-
ments? How often should testing be 
repeated? Does chamber load need 
to be taken into account? How about 
interior product temperatures? Are 
there additional tests that might be 
useful? 

Basics – Parameters, 
Data Points, Frequency 
of Measurements

Determining what parameters will be 
measured during the mapping, how 
many data points are needed and 
how frequently the readings will be 
taken form the basis of the process. 
A chamber can be mapped for 
temperature only, but if the products 
to be stored are humidity sensitive, 

Perfect 
Thermal 
Validation 
Project Begins 
and Ends 
with a Plan
Periodic mapping of conditions within 

environmental chambers is critical for 

compliance in FDA-regulated applications, where 

validation of conditions such as temperature, and 

sometimes humidity, is mandated. Planning the 

process carefully helps meet any and all cGMP 

requirements.

Thermal validation is required for 
adherence to Good Manufacturing 
Practice (GMP) in environments 
where drugs, biological products, 
or medical devices, for example, are 
processed and stored. GMP requires 
that conditions such as temperature 
be measured and recorded, often 
under various circumstances, such 
as at different locations (i.e. mapping 
various points within an area), under 
different circumstances (i.e. full or 
empty of product) or for different 
durations (i.e. 24 hours, 72 hours).

Not only does thermal validation 
ensure the integrity of environmen-
tal chambers, freezers, cold rooms, 
and warehouses, it is also critical for 
compliance with regulations govern-
ing controlled environments in the 
life sciences industry.

Compliance with regulatory 
guidelines and quality requirements 
demands accurate measurement, 
secure data, and comprehensive 
reporting. No matter what methodol-
ogy you choose to use to perform 
validation, planning the process 
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both temperature and relative humid-
ity mapping is necessary. 

The number of data points 
needed also varies based on a 
number of factors, but in most cases, 
nine is the bare minimum of sample 
locations within a small chamber. 

“The environment in question, its 
temperature and RH range, and the 
application all play into how many 
data points are needed. Nine units 
can be evenly distributed within a 
small chamber so that you’ll have 
two layers of four loggers – one near 
each corner – plus one logger in the 
center. Another typical option is 
to have three layers of loggers in a 
similar order, which makes fifteen in 
total. Four of five loggers per shelf is 
also feasible,” Giesbrecht advices.

Spacing the loggers in an evenly 
distributed grid is recommended, 
but it is also important to monitor 
the worst-case locations within a 
chamber for heat-loss and/or air 
movement. 

“Monitoring the corners of the 
chamber and near any openings and 
pass-throughs will cover most of the 
worst-case locations. However, shelv-

ing and racking within the chamber 
may require the identification of 
additional locations. Place a logger 
at or near the control sensor for the 
temperature control unit, and any 
alarm sensors within the chamber,” 
Giesbrecht suggests.

Typical sample rates range from 
once every minute to once every 
five minutes. Pre-determining a test 
schedule will allow the validation 
technician to set all data loggers to 
start and stop collecting data at the 
same time. As with most aspects of 
validation, including a justification 
rationale in the validation plan and/
or protocol is recommended.

Length of Mapping 
Study

Though typical study lengths are 
24, 48 or 72 hours, the time needed 
varies and can occasionally be as 
long as a month. For laboratory-scale 
chambers and walk-in chambers, 
24-72 hours is usually sufficient, but 
for larger environments, such as 
temperature controlled warehouses 
where conditions can be influenced 

by seasonal factors, longer studies 
may be required. 

In a similar fashion, the frequency 
of testing intervals depends on the 
industry. While some applications 
require only an initial qualifica-
tion, some require mapping on a 
regular basis. Generally, the initial 
qualification includes mapping of the 
chamber empty and loaded, subse-
quent re-qualifications require only 
mapping a loaded chamber.

“Whatever mapping length and 
test frequency you decide to imple-
ment, ensure that you review all 
applicable regulations. Document the 
intended process in your validation 
plan or protocol, and include justifi-
cation for any decisions that may be 
questioned – especially for areas that 
involve product quality,” Giesbrecht 
emphasizes.

Chamber Load

For most pharmaceutical and bio-
technical applications, performing 
the mapping both with the chamber 
empty, as for an Operation Qualifica-
tion (OQ), and full of product, as for 
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a Performance Qualification (PQ), 
is important. However, OQ and PQ 
might affect the process, and this 
should be taken into account in the 
validation protocol.

“Some regulatory bodies also 
mandate the use of maximum and 
minimum loads during the valida-
tion process. An empty chamber can 
be considered the minimum load 
and is usually the worst-case for 
temperature fluctuations within the 
chamber,” Giesbrecht says.

Additional Tests 
May Be Useful

While in most cases mapping an 
empty chamber and a loaded 
chamber is sufficient, other studies 
may provide valuable information 
and serve as justification for a valida-
tion method. Giesbrecht recom-
mends two commonly used studies: 
the Temperature Recovery Study and 
the Insulation Thermal Conductivity/
Temperature Change Study.

The Temperature Recovery Study 
uses the same number of probes in 
the same locations as the mapping 
study and a measurement interval 
of 15-30 seconds. With the chamber 
temperature stabilized and data 
loggers recording data, the door to 
the chamber is opened for a period 
of time that is typical for normal 
operation of the chamber (1 minute 
for laboratory scale chambers, up to 
5 minutes for large walk-in chambers 
used in shipping/receiving areas) and 
then closed. 

Data collection continues until 
the chamber returns to specified 
operating range. This test shows 
that product temperatures are not 
adversely affected during normal 
operation.

The Insulation Thermal Conduc-
tivity/Temperature Change Study 
uses the same set up and measure-
ment intervals as the mapping study. 
With the chamber temperature 
stabilized and data loggers recording 
data, power is removed from the 
temperature control unit for the 
chamber. Data is usually collected 

for a 12-hour period. This study pro-
vides information on how long the 
chamber remains within the speci-
fied operating range in the event 
of a power failure. Data from this 
study can be used to help determine 
if product is adversely affected fol-
lowing a power failure, as well as for 
developing procedures for transfer-
ring product to a different chamber/
facility in the event of failure.

Validation 
Made Simple

Designed for the most demand-
ing validation and mapping 
applications, the Vaisala 
Veriteq validation system is 
a high-accuracy, easy-to-use 
alternative to thermocouple-
based equipment and bulky 
data acquisition systems. The 
system comprises data loggers 
and related software for down-
loading, displaying, analyzing 
and reporting the data.

The whole validation process 
can be executed in 8 simple 
steps:

1. Write a plan
2. Check equipment and docu-

mentation
3. Confirm device operation
4. Set up the data loggers
5. Place the data loggers
6. Periodically check the prog-

ress
7. Retrieve and store the data
8. Report the findings
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