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HHHHygeiaygeiaygeiaygeia

In Greek mythology  In Greek mythology  In Greek mythology  In Greek mythology  HHHHygeiaygeiaygeiaygeia
was the daughter of was the daughter of was the daughter of was the daughter of 

AesculapiusAesculapiusAesculapiusAesculapius....

She was the godess of health, She was the godess of health, She was the godess of health, She was the godess of health, 

cleanliness and carecleanliness and carecleanliness and carecleanliness and care....

Her most important temples Her most important temples Her most important temples Her most important temples 

are located in are located in are located in are located in EpidauruEpidauruEpidauruEpidaurussss,,,,

CorinthCorinthCorinthCorinth andandandand Pergamon.Pergamon.Pergamon.Pergamon.

Her name is the origin of the Her name is the origin of the Her name is the origin of the Her name is the origin of the 

word “hygieneword “hygieneword “hygieneword “hygiene““““....
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History
One of the largest discoveries of the past century was the finding of microorganisms to 
be the cause of countless deseases and deaths. Pioneers Semmelweiss, Lister, 
Pasteur, Koch and Schimmelbusch laid the foundations of modern hygiene. Despite 
enormous advances in the field of medicine, the then-principles are still applied almost 
in the same form. Methods have been developed as to how to make microorganisms 
innocuous. In doing so it is of utmost importance to keep all objects coming into 
contact with patients or the staff as far as possible from the pathogen germs.

Based on that knowledge first the steam sterilization was developed. It was constantly  
improving so as to finally become the method of choice for sterilization in hospitals.

Due to the increasing requirements on today’s sterilization procedures posed by 
modern medical products, different procedures have been developed to sterilize heat-
sensitive products. For many reasons ethylene-oxide sterilization became recognized 
around the world as the low-temperature sterilization method. It is nowadays used to a 
large extent also in the industrial production of medical goods.
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Sterilization in gas sterilizers is 
allowed only if gas sterilizers are:

Sterilization in gas sterilizers is 
allowed only if gas sterilizers are:

1.  fully automatic machines in 
terms of the Regulations on 
hazardous materials,

1.  fully automatic machines in 
terms of the Regulations on 
hazardous materials,

2.  gas-proof,2.  gas-proof,

3. and can be vented risk-free 
for people and the 
environment.

3. and can be vented risk-free 
for people and the 
environment.
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-preconditioninig

-exposure time

-desorption

-release
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Mikrobiocidal gas mixture of ethylene oxide and carbonic acid is available in liquid 
form at a pressure of approx. 45 bars. The display shows what happens at room 
temperature. Since this mixture is stable only in liquid form, it is extracted from the 
bottle by means of an uptake tube. The liquid gas is transported under its own 
pressure into the sterilizer and in the carburator it is altered quantitatively and thus in 
an unvarying concentration turned into gaseous state.
The gas bottle pressure is constant, until the liquid is emptied via the uptake tube 
reaching to the bottom of the bottle. When all the liquid is consumed and the bottle 
contains only a gaseous mixture, the pressure drops abruptly.
This is the moment when the bottle needs to be changed.

Microbiocidal sterilization gas
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Exhaust gas 
discharge

Ethylene oxide disposal after sterilization

The valid Regulations on air purity e.g. TA-Luft (Techincal 
instructions on air quality control - Germany) state that at 
a mass flow of 1,5 gram of ethylene oxide per hour or at 
most 0,5 mg per m³ of air may be released. For reduction 
i.e. disposal of ethylene oxide several technical solutions 
are available.

Hydrolysis

Hydrolysis is technology that is applied primarily in the 
chemical industry. The exhaust gas ethylene oxide is 
conducted through an acid solution it reacts with and then 
gets redirected. Such plants are often combined with 
active carbon, which absorbs ethylene oxide.

Catalytic method

During this procedure ethylene oxid is conducted over a 
metal catalyst bed it reacts with. In order to enable the 
oxidation, the exhaust gas needs to be preheated to reach 
a certain temperature. Invesment costs for catalytic plants 
are approximately as high as for afterburning. However, 
the installation costs are lower.
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Personal protection 
measures

emerge from an

adequate expertise!
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!!! CURRENT 
ISSUE !!!

Boundary values

Ethylene oxide

TA-Luft (Tehnical 
instructions on air quality 

control) 

1,5 g/h i.e. 0,5 mg/m³

Biological boundary value
(BGW) 1ppm

Example:

1 ppm is one cubic centimetre in one cubic metre of space.
Consequently: 1 ppm = 1 in a million 

!!! CURRENT 
ISSUE!!!
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Humidity

Microorganisms such as bacteria and viruses can be inactivated by a large concentration of 
ethylene oxide. Unlike that, the bacterial spores represent a dry cell wall ethylene oxide can 
penetrate only after sufficient humidification.

Already at a relative humidity of approximately 30% spores can be killed                       
by using customary procedures with ethylene oxide in hospitals  

dry humidified
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Packing of medical products for gas sterilization

Packing of medical products for sterilization in gas 
sterilizators is determined in a validated procedure for a 

standard-compliant operation. (EN ISO 11607-2)

Material and manner of packing can affect sterilization 
efficiency and desorption!!

Therefore the following must be known:

• steam permeability

• gas permeability

• compressive strenght

• influence of desorption

• paper and foil quality

• solid receptacles (containers)

• reusable packing cardboard 
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Five most important parameters = sterile after DIN EN 556

Active 
substance

Concentration of active substances

As already described, one of the biochemical 
properties of ethylene oxide is that it acts 
germicidally. However, this effect requires a 
specific concentration. It is easy to comprehend 
that too low gas quantity can have incomplete 
effect, whereas the increased concentration 
above the optimum effect value will not bring any 
improvements.

Tempera-
ture

C
°

The most effective temperature for sterilization is 
between 25°C – 55°C

Humidity Relative humidity on germ cell walls must amount 
to at least 30%.

bar
Pressure/
Vacuum

Ideal pressure for sterilizaton is between 1.5 
– 1.7 bar

Exposure time Sterilization time can vary between 60  –
240 minutes.
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For p
ro

cedure contro
l
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Sterilization procedures in fully automatic sterilizers with ethylene oxide are 
validated according to DIN EN 11135-1 /-2.
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In oder to prove the 
efficiency of the 

procedure                   
test specimens (PCD) 

are packed like medical 
products.
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Instructions for gas sterilizer 
maintenance and repairs 

According to TRGS (Technical 
regulations on hazardous 
substances) 513 /13, only the 
manufacturer and persons 
authorized by him are allowed 
to maintain, repair and carry 
out important modifications on 
gas sterilizers.

Gas sterilizers must be 
validated at least once a year 
for safety-related and 
microbiological reasons. 
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Conclusion:

Worldwide more than 80% of all thermolabile medical products are sterilized with ethylene 
oxide. This applies both to medical products that are put into circulation for the first time and to 
medical products that are reprocessed repeatedly.

In compliance to legal regulations and standards sterilization of medical products in fully 
automatic sterilizers is to be carried out risk-free for people and the environment.

The advantages of the procedure are that the germ reduction effect is not restricted to 
surfaces, but that through penetration the areas inside the sterile products with the known 
smallest lumen are also safety sterilized.

Nowadays the most modern measuring systems are available for safe measuring and 
recording of all parameters relevant to sterilization and they serve as the foundation for the 
parametric release in compliance with the standard.

Thank you most kindly for your attention. If you have any questions, please feel free to ask.

Certifikat TÜV
Rajnske oblasti

Certifikat 
Instituta Eurocat


