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A special silicon quality prevents 
oxidation and silicon carbide 
particles from contaminating the 
biocultures.

Given the high hygiene standards, 
aspects such as approvals,  
materials or simple cleanability  
of seals play an important role.

The vessels are equipped with an agitator 
with bottom entry and a foam breaker with 
top entry. The foam breaker eliminates the 
foam that is generated by the bacteriological 
process on top of the liquid product in the 
vessel. Due to the increasingly stringent 
guidelines of the US Food and Drug Adminis-
tration (FDA) for the production of vaccines, 
the pharmaceutical company decided to use 
the double seal HSMR from EagleBurgmann 
to seal the shafts of the foam breakers. 
At speeds of 1,500 revolutions per minute, 
these seals reliably prevent the product 
from entering the atmosphere via the shaft 
passage or outside microorganisms from 
entering the product. They are therefore an 
important component in ensuring sterile 
vaccine production.

In the highly sensitive production of 
vaccines, only a few barrier media 
and materials are approved for 
mechanical seals. If steam conden-
sate is to lubricate silicon carbide 
sealing surfaces, premature wear is 
inevitable. How it actually does work 
is demonstrated by the case of an 
internationally operating pharmaceu-
tical company.

Hygienic design required
Of great importance for biotechnical pro-
cesses is the hygienic design of the seals. 
The HSMR double seals meet this high 
requirement with a smooth, dead space-   
free surface contour. In addition, the seals  
withstand temperatures of up to 121 °C  
(249.8 °F) during sterilization for periods of 
20 to 60 minutes, since production is subject 
to the requirements of certified cleaning 
in place (CIP) and sterilization in place (SIP) 
processes. 

SPU circulation pumps from EagleBurgmann 
supply buffer fluid to the mechanical seals. 
Only steam condensate, i.e. high-purity  
water, is permitted as a barrier medium for 
the production of the biocultures. Due to 
the low electrical conductivity, however, 
the steam condensate has poor lubricating 
properties. The sliding faces of the seal are 
therefore designed in hard/hard pairing and 
highly precise hydrodynamic grooves ensure 
better distribution of the steam condensate.

Robust component in ensuring  
sterile vaccine production 
Solution – HSMR double seal for foam breakers of a pharmaceutical company

More than 100 agitators at the Belgian  
site of a multinational pharmaceutical 
company are equipped with mechanical 
seals from EagleBurgmann. The seals 
are installed in vessels with capacities of 
either 100 or 800 liters that the pharma-
ceutical company uses to produce biocul-
tures for the production of vaccines.

It was nevertheless unavoidable that the low 
electrical conductivity of the barrier fluid 
would lead to oxidation of the silicon carbide 
and thus to the destruction of the sliding 
faces. 



DiamondFace increases the 
service life of the seal faces many 
times over, maintenance intervals 
are extended.

The smooth, dead space-free surface 
contour of the seal simplifies the 
cleaning and sterilization of the 
agitators.

eagleburgmann.com
info@eagleburgmann.com

EagleBurgmann – at the leading edge  
of industrial sealing technology
Our products are used wherever safety and reliability count: in the industries of oil & gas, refineries,  
petrochemicals, chemicals, pharmaceuticals, food, power, water and many more. About 6,000 employees 
contribute their ideas, solutions and dedication every day to ensure that customers around the globe can 
rely on our seals. With our modular TotalSealCare Service, we emphasize our strong customer orientation 
and offer custom-tailored services for every need. Rely on excellence.   
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The challenge for EagleBurgmann now 
was to optimize the seal face and the seat 
made of the FDA-compliant material silicon 
carbide on the product side. A special silicon 
quality was found which prevents oxidation 
and silicon carbide particles from contami-
nating the biocultures. The materials for the 
O-rings and the seal were also optimized.

Advanced technology for sealing  
surfaces
The result was not yet one hundred percent 
satisfactory. Therefore, the sealing special-
ist resorted to a technology that had been 
already developed in 2007 together with the 
Fraunhofer Institute for Coating and Surface 
Technology: Each seal face and seat was 
replaced by a version with a DiamondFace 
coating that protects against wear caused 
by dispersed solids in the product and partial 
dry running of the seal. This technology 
involves applying a microcrystalline diamond 
layer of up to 15 μm to the seal faces under 
vacuum and at temperatures of 2,000 °C 
(3,632 °F) by chemical vapor deposition 
(CVD). This extremely hard, thermally 
conductive and chemically robust coating 
gave EagleBurgmann control over the conse-
quences of the low electrical conductivity  
of the steam condensate.

After all of these improvements, the service 
life of the mechanical seals at the foam 
breakers increased significantly.

Support and repairs
At the Belgian site, the pharmaceutical com-
pany benefits above all from the technical 
support and documentation diligence of  
EagleBurgmann. This includes the analysis 
of system failures, repairs and the replace-
ment of seals. EagleBurgmann maintains a 
workshop in Belgium exclusively for custom-
ers in the pharmaceutical industry and was 
audited by the customer with the Belgian 
production site. In accordance with quality 
standards, all service and repair steps are 
reliably documented at a high level.

Operating conditions
 • Vessels with top and  
bottom entry
 • Shaft diameter:  
d1 = 40 mm (1.57”)
 • Tank pressure:  
p1 = Vacuum ... 1 bar
 • Temperature:  
t = 4 °C … 128 °C  
(39.2 °F … 271.4 °F)
 • Foam breaker speed:  
n = 1,500 min-1

 • Medium:  
Biological cell cultures


