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Hygienic with a Long Shelf Life 

Sensor and measurement technology for sterilizers and 
autoclaves in accordance with FDA requirements 

 

In order to ensure a high hygienic standard and long shelf life, sterilizers and 
autoclaves are used to preserve a huge range of different food products and, 
in particular, to preserve baby food. The measurement technology used in 
these processes must work reliably, deliver accurate results, and document 
information securely. 

 

 

 

 

 

 

Autoclaves are used in the food, baby food, and animal feed industry to make 
certain products (such as soups, stews, meal trays) last for longer without the 
need for additional cooling. Sterilization is then required if the product has a 
pH value over 4.5. For lower pH values (for example in the case of fruit 
conserves), pasteurization (< 100 °C) is sufficient. To retain the sterility, the 
products must be stored in air-tight packaging, for example jam jars or glass 
containers. 

The process of sterilization refers to a method in which living microorganisms 
such as spores, viruses, or prions are rendered harmless, thus lengthening 
the shelf life of foodstuffs. In principle, there are a number of different ways in 
which it is possible to sterilize products: heating, chemical sterilization, 
sterilization using radioactive or UV radiation, plasma sterilization, and sterile 
filtration. The most common method used in the food industry is steam 
sterilization in autoclaves. In this process, the products to be sterilized are 
treated in a saturated steam atmosphere in accordance with the stipulated 
regulations. Typical processing parameters include "20 minutes at two bar at 
121 °C" or "five minutes at three bar at 134 °C". The different temperatures 
are dependent on the product to be sterilized or on the organisms or 
fragments that are to be killed in the sterilization process.After sterilization, the 
products are sterile to the extent that they have a one-year shelf life if stored 
under certain conditions. 
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Principles of sterilization 

The process of sterilization is defined in standards. DIN EN ISO 17665-1:2006 
describes the sterilization of products for healthcare purposes (damp heat). 
This standard provides the user with information regarding the sterilization 
process, including process parameters and the limit values. When using this 
process, the physical process parameters must be measured in order to 
ensure and confirm the reproducibility of the sterilization process. Limit values 
must be specified for each process variable to which the product to be 
sterilized can be subjected. If the sterilizing agent has a one-off or repeated 
effect on the physical and chemical properties of the product, the worst case 
scenario must be assumed for every combination of process parameters. 
When hygiene is at stake, it must be ensured that figures are not 
manipulated.Examples of some of the process variables include: temperature 
and pressure, speed of the temperature and pressure change, and dwell time 
at the relevant extreme values. 

JUMO has developed sensors especially for the cyclical operating conditions 
prevalent in sterilization processes with damp heat and has experienced a lot 
of success in this difficult field for a number of years. 

 

Temperature measurement 

The special design of JUMO STEAMtemp push-in RTD temperature probes 
for sterilizers enables them to be used in steamy, pressurized atmospheres 
with the protection type IP 69. The PTFE connecting cable is designed for use 
in humid environments in temperature ranges from -190 to +260 °C and the 
FEP connecting cable is designed for temperature ranges from -70 to 
+200 °C. The connecting cable transition point to the thermometer is strain-
relieved. A Pt100 temperature sensor is used in a two-wire circuit as a 
standard measuring insert in accordance with DIN EN 60 751, class A. 
Redundant versions with two or three measuring circuits are also available. 
The sensors can also be connected in a three- or four-wire circuit, depending 
on requirements. 

 

Different versions of the JUMO STEAMtemp 
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Pressure measurement 

Depending on the application, different pressure transmitters are used in 
sterilization technology. For example, in large-scale sterilizers that are used to 
produce conserves, pressure transmitters from the JUMO dTRANS p31 range 
are often used in two- or three-wire variants to measure liquid and gas media. 
The nominal measuring ranges span 0 to 5 bar absolute pressure and -1 to 0 
bar up to a maximum of 0 to 60 bar relative pressure. In principle, the range of 
process connections allows the user to choose between a welded, sealless 
system or a screwed, sealed system. The process connection must be free of 
dead space and easy to clean. For this purpose, a process connection adapter 
with modular construction is available that is specially designed with the 
demands of hygienic process reliability in mind.It is worth highlighting the high 
temperature measuring cell, which permits consistently high and strongly 
fluctuating medium temperatures from -30 to +200 °C. The silicon sensor has 
an extremely high overload capacity and can cope with several million 
pressure cycles. 

 

Recording 

During sterilization, it is essential that the measuring devices respond quickly 
and work accurately and reliably. A JUMO LOGOSCREEN fd can check and 
document the process progress here. This paperless recorder graphically 
displays the measured values during the sterilization process whilst 
simultaneously documenting and archiving the information in a forgery-proof 
manner. The device fulfils the requirements of the FDA 21 CFR Part 11 in 
particular and is therefore ideal for documenting processes such as 
sterilization. The batch reporting and Web server functions represent 
additional benefits of the instrument. Up to three batch reports can be created 
simultaneously in the paperless recorder. The measuring data, the start, end, 
and duration of every batch can be displayed on the paperless recorder and in 
the PC Evaluation Software, together with a batch number and freely definable 
text.On request, the batches can be started using a bar code reader and the 
batch text can be read in. The Web server is integrated into the paperless 
recorder as standard. This can be used to create four different types of 
display, such as online visualization, three freely programmable HTML pages, 
current batch reports, and a 4-way view (1 to 4 recorders or different 
visualizations). The Web server can be accessed via a PC using Microsoft® 
Internet Explorer. With the new software version 187.04.01 and later, the 
LOGOSCREEN fd supports a total of 54 external channels (both analog and 
digital), which can be used via a Modbus interface (master/slave), PROFIBUS 
interface, and Ethernet (Modbus TCP slave). In addition, it is now possible to 
switch the recorder display from portrait to landscape, depending on which 
view the customer prefers. 
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FDA-compliant JUMO LOGOSCREEN fd paperless recorder 

 

Summary 

The basic principle of sterilization in the food industry is to rid products of 
microorganisms, spores, prions, etc., giving them a longer shelf life. This is 
achieved through processing with the aid of temperature, pressure, and time. 
These factors are dependent on each other and work together to determine 
the best possible outcome. JUMO offers fast-response, steam-proof sensors 
and reliable measuring and recording technology to securely control and 
monitor sterilization processes. 
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