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Calibration is Standard! 

Temperature measurement and calibration in the hygienic process 
environment 

 

Temperature is always an important measurand in the food and 
pharmaceutical industry. Here it is not only important to select the right 
sensor and process connection, but also to ensure that there is the 
option to clean and regularly calibrate the sensor in order to meet the 
demands and regulations of the sector.  

In the food and pharmaceutical industry, special requirements apply to the 
measuring devices used, for example the materials they are made from. The 
materials must not pose a health risk if the parts they are used to make come 
into direct contact with the product. There are special regulations and 
standards for this, such as the EU framework regulation for food contact 
materials ("Regulation (EC) No 1935/2004 ...on materials and articles intended 
to come into contact with food...“) or "Regulation (EC) No 2023/2006 ...on 
good manufacturing practice for materials and articles intended to come into 
contact with food“. The use of materials is also regulated by standards in the 
pharmaceutical industry. The FDA plays a major role with regard to this, 
having drawn up requirements for plastics and chemicals in Title 21 of the 
CFR (Code of Federal Regulations). In addition, Title 21 of the CFR contains 
standards for "Current Good Manufacturing Practice“. However, the ASME 
(American Society of Mechanical Engineers) also defined guidelines for 
materials and properties of materials that come into contact with the medium 
in their Bioprocessing Equipment Standard.  

 

Motivation to calibrate sensors 

Customers in the food and pharmaceutical industry have different motivations 
for performing sensor calibration. The main reason tends to be the use of 
quality assurance models that meet the above regulations as standard. 
However, it may also come down to in-house targets such as the obligation to 
produce proof in the event of a complaint, or more cost-effective production 
through quality assurance measures and the associated cost reduction. 
Finally, calibrated sensors also offer the user a high level of process reliability. 

Here sensor calibration is required, for example by the IFS (International 
Featured Standards) Food Standard Version 6, which has been in force since 
July 1, 2012. The IFS Food Standard created a consistent quality assurance 
standard that supports companies with its guidelines. This standard is based 
on the quality management standard DIN EN ISO 9001:2008 and contains 
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principles of Good Manufacturing Practice (GMP) and Hazard Analysis and 
Critical Control Points (HACCP). Version 6, Section II, Article 5.4 establishes 
that measuring equipment must be checked and documented at fixed 
intervals. Companies which are certified in accordance with this standard must 
produce a documented quality and food safety system as part of the auditing. 
For this purpose, the IFS Food Standard defines the content requirements, 
procedure and evaluation of the audit. It also supplies a requirement profile for 
the auditing organization. The IFS standards stipulate how the different 
components within a company's quality system must be documented, 
implemented, upheld, and continually improved. For example, they stipulate 
that in cases in which the control of process parameters (for example 
temperature, time, pressure, etc.) is crucial for the product quality, these must 
be monitored and recorded constantly or at appropriate intervals. In addition, 
the standard requires a regular check or calibration of the measuring devices. 
In the pharmaceutical industry, the basis for regular calibration is set out in the 
EU GMP Guide Chapter 3, Item 3.40 and Chapter 4, Item 4.26 along with the 
national and international pharmacopoeias.  

As part of its quality assurance system, JUMO offers to check and calibrate 
temperature measuring devices for the food and pharmaceutical industry. 
JUMO has an extensive range of paperless recorders for recording and 
monitoring process parameters (Fig.1). These provide uninterrupted 
recordings of the process parameters that are crucial for the product and use 
PCA 3000 evaluation software to generate electronic forms for documentation 
purposes. Customized versions of these can also be created. Moreover, they 
can generate an alarm at defined intervals to represent the calibration cycle 
for the measurement technology used in the process, for example. In 1992, 
order to ensure precise, reproducible and traceable calibration, JUMO set up a 
DAkkS (Deutsche Akkreditierungsstelle GmbH – German national 
accreditation body) calibration laboratory accredited according to DIN EN 
ISO/IEC 17025 for the temperature measurand. Here, calibration can be 
performed on resistance thermometers and thermocouples (including those 
with transmitters), data loggers, block calibrators, and electronic thermometers 
with direct display in the range of –80 to +1,100 °C.  

JUMO also carries out on-site calibrations for the temperature measurand. 
Temperature probes and control units are calibrated quickly and easily by 
trained personnel. All results are documented and can be traced to the 
national standards according to DIN EN 10204. 

 

We have thought of everything 

In the food and pharmaceutical industry, resistance thermometers with Pt100 
measurement sensors have become firmly established. Here "Pt" stands for 
platinum – this precious metal has proven itself as a material for resistors in 
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industrial measurement technology. The number 100 is the nominal value and 
states that, according to DIN EN 60 751, the resistance is 100 Ω at a 
temperature of 0 °C. The sensors have a high measuring accuracy and also 
cover a large measuring range from -200 to 600 °C. The advantages of the 
devices lie in their high resistance and good reproducibility of electrical 
characteristics. High-quality stainless steel heads with protection type IP67 are 
generally used for the electronics.  

Sensors that come into direct contact with the medium must comply with 
specific hygiene requirements. This applies for example to the material used, 
which is typically stainless steel 316L (1.4435) with a surface roughness of 
≤ 0.8 µm. If seals are used, these must be made from standardized material in 
compliance with the FDA. The requirements also stipulate that the material 
must be resistant to a wide range of detergents, for example caustic soda and 
nitric acid.  

JUMO's range of hygienic temperature probes includes both standard devices 
either with or without a transmitter as well as compact devices fitted with M12 
connectors, with the latter particularly well suited for use with cramped 
measurement points (Fig. 2). The portfolio is rounded off by a temperature 
switch with display and analog output. These devices are used wherever 
users require a display directly on the plant and wish to control a relay using 
the temperature, for example.  

 

Safe and clean 

There are also certain requirements for the connection of the sensor with the 
production plant – the so-called process connection – and above all with 
respect to how easily it can be cleaned: if the process connection cannot be 
cleaned easily, any residual deposits could contaminate the subsequent 
batch. Proper cleaning requires not only the selection of the right connection, 
but also the correct installation of the connection. There are also regulations 
and standards relating to this, for example those developed by the EHEDG 
(European Hygienic Engineering & Design Group). 

The PEKA process connection adapter system from JUMO is a particularly 
user-friendly solution (Fig. 3). It is available for measuring devices for the 
temperature, pressure, and conductivity measurands. PEKA is a German 
abbreviation and stands for 'Praxisgerechtes EHEDG-Konformes 
Adaptersystem' (practical EHEDG-compliant adapter system). Product-contact 
parts of the EHEDG-certified adapter system are made from stainless steel 
316L (1.4435) with FDA-compliant (Food and Drug Administration) seals and 
a standard surface roughness of Ra = 0.8 µm. Thanks to the cavity-free 
installation and the hygienic design, the system is easy to clean and specially 
adapted to meet the requirements of the food and pharmaceutical industry. 
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The range of different process connections (welding socket, orbital welding 
socket, clamp, aseptic according to DIN 11864-1 and Varivent) makes the 
system extremely versatile and ideally suited for virtually any application. The 
benefits are clear to see:  

Measuring devices can be easily replaced; the devices can be unscrewed and 
re-screwed several times with no loss of quality; the mounting location is 
sealed using plugs developed in-house. Considerable savings can be made 
with regard to time and money thanks to the comparatively low cost of regular 
calibration. 

 

Hygienic measurement technology ensures reliable product quality 

Temperature is the crucial measurand in many processes within the food and 
pharmaceutical industry. The use of optimally designed measurement 
technology can improve the cleaning processes in the plants and significantly 
improve the product quality. The selection of measurement probes and the 
correct process connection are key factors in this regard.  

Temperature probes with the PEKA process connection adapter system offer 
the ideal combination for regular, time-saving sensor calibration – and not just 
for the temperature measurand.  
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