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Take pressure for example - transmitters, process transmitters 
and switches are used − in critical processes, predominantly in 
conjunction with a diaphragm seal. This combination protects 

the process and measurement quality to the highest level: Diaphragm 
seals of a double-diaphragm design and with diaphragm break 
monitoring reliably prevent a possible contamination into or from 
the process. 

Flawless purity of the products, reproducible quality and clear 
traceability are the core elements of the Good Manufacturing Practice 
(GMP) guidelines. All pharmaceutical production processes within 
the European Union are subject to these regulations in order to en-
sure the quality of medicines and active ingredients with respect to 
consumer protection.

From the GMP provisions, the necessary requirements for the 
systems engineering can be derived, and so for the pressure meas-
urement instrumentation. This particularly applies to processes with 
critical media. To guarantee that the measuring instruments are able 
to be cleaned well and that a precise measurement can be provided 
reliably, the manufacturers use diaphragm seal systems for these 
processes.

These systems are a combination of a measuring instrument, the 
diaphragm seal itself and the system fill fluid. An elastic, corrosion 
resistant metal diaphragm shields the measuring instrument from 
the medium. The space between the diaphragm and the measuring 
instrument is completely filled with a system fill fluid. Its nature (for 
example glycerine or paraffin oil) depends on the measuring task at 
hand. The diaphragm takes the process pressure and hydraulically 
transmits it to the measuring instrument.

All wetted parts are, as standard, from stainless steel. Anyone 
demanding greater resistance against corrosion can fall back on 
variants from nickel-based alloys such as Hastelloy C276. Diaphragm 
seals are either mounted directly to the measuring instrument or con-
nected to it via a flexible capillary. For production processes with high 
temperatures a cooling element can be mounted in-between. Even 
in the harshest of process conditions such measuring assemblies 
measure the pressure reliably.

Diaphragm seal systems with electronic measuring instruments 
contribute to increased process safety since they eliminate the 
potential for error that exists with manual and routinely performed 
control and monitoring tasks. This applies both to the actual pro-
duction process and to the upstream and downstream cleaning and 
sterilisation processes.

Pressure transmitters and process transmitters provide the input 
signal for the control loop. The measured value is transmitted to the 
process control system, a controller or a terminal, however it can also 
be read on site. The data transmission is achieved using an analogue 
4 ... 20 mA signal or via a bus protocol. With the Hart, Profibus PA or 
Foundation Fieldbus bus systems, there is the possibility to transmit 
further information from the process and/or measuring instrument in 
addition to the primary current signals, such as the operating hours or 
the sensor temperature. The installation cost for current-generation 
instruments is comparatively low due to the intuitive menu naviga-
tion that is normal today. 

Effectively, a diaphragm seal system with electronic measuring 
instrument eliminates a number of uncertainty factors. One specific 
risk, however, still remains. Under very severe operating conditions, 
an unforeseen process disturbance could occur that will damage or 
even destroy the sensitive diaphragm. In such an event, the system 
fill fluid from the diaphragm seal can find its way into the process. 
As a result, care must be taken when specifying the fluid for sanitary 
applications and one must ensure that it is suitable for contact with 
the particular medium. This can be documented through conformity 
with the provisions of the American Food and Drug Administration 
(FDA). For compliance with the GMP guidelines further supporting 
documents are required, for example a listing in the country-specific 
pharmacopoeia such as the EP (European Pharmacopoeia) or USP 
(US Pharmacopeia) for North America.

In addition, however, there are processes in the pharmaceuti-
cal industry in which contamination must be prevented under any 
circumstance − in each direction. Thus, no system fill fluid may be 
allowed to enter into the product, in order to protect the purity of 
the pharmaceutical material. At the same time, the risk of dangerous 
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substances escaping into the environment must be prevented. This 
applies, for example, with the production of vaccines containing live 
viruses or production with genetically modified organisms.

For anyone who must exclude all eventualities, the diaphragm 
seal system developed by the company represented by the authors is 
available: with a double diaphragm and diaphragm break monitoring. 
Using this patented system, the space between the two diaphragms 
is evacuated and the vacuum can be monitored with a measuring 
instrument. The type of monitoring can be specified individually, de-
pending on the sensitivity of the process. Should a diaphragm rupture, 
a pressure switch can send an optical, acoustic or electrical warning. 
Should the wetted diaphragm become damaged as a result of extreme 
loading or due to an aggressive medium, the second forms a reliable 
seal to the process and maintains the pressure monitoring until the 
damage has been rectified. Since a break within the system can be re-

ported immediately by an alarm 
signal, no microbes can get past 
the diaphragm undetected. For 
pharmaceutical applications, the 
comprehensive process safety 
is the most important feature of 
the diaphragm seal systems with a double diaphragm. Furthermore, 
these systems provide the plant operators with a significant time 
advantage: When utilising instruments with ‘simple’ diaphragm seals 
they must, often after each batch, remove all measuring instruments 
from the process and check the diaphragms for possible damage. 
Only then can the product batch be released for further processing. 
This operation and the waiting time before release are dispensed 
with when measuring assemblies with integrated diaphragm break 
monitoring are used.

Conclusion

With process safety, pharmaceutical companies cannot permit any 
negligence − there is too much at stake. The expenditure that the 
industry has to put into this is considerable. Within this calculation, 
one can demonstrate that high-value technology, when taken into 
account against the safety aspects, may be an economical solution in 
the long run. Thus diaphragm seal systems with electronic measur-
ing instruments also contribute to improved plant efficiency through 
simplified process control, reduced maintenance and downtime and 
minimised risk of failures.

Flawless purity of products, reproducible quality 
and clear traceability are the core elements of the 

Good Manufacturing Practice guidelines.

Figure 1: Diaphragm seal with a 
double-diaphragm system of the 
same shape; welded independently 
of each other.

Figure 2: Design of a diaphragm seal measuring assembly.
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