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93.4 liters 
(73 liters for 100S) 
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Double door 
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Packaging 

• Tyvek 
• Easy storage, more resistant 
• Polypropylene nonwoven sheets 
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Cycle  Sterrad 100 NX 
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Efficiency 
• Action on any type of microorganism with 20 minutes of diffusion of 2 mg/l

hydrogen peroxide and 5 minutes of plasma with 300 watts of power 
• So, for Standard and Flex cycles, no problem because at least 15 mg/l of

hydrogen peroxide and 500 Watts of plasma power 

"Empirical" approach by: 
• 1- Ensure a SAL of 10-6 for geobacillus stearothermophilus 

spores 
• 2- Kill > 106 spores on the adjacent surfaces 
• 3- Pass the AOAC sporicidy test (official international test 

method) 
• 4- Sterilize instruments with long and narrow lumens 
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SAL 10-6 ? 

• ISO 14937 
• Half cycle method. 
• 106 spores per support with a sterilization time 

equal to half the time required 
• Second injection cycle equal to the first at all points, 

then extrapolation of the destruction kinetics as a 
function of time, because it cannot be demonstrated 

• Tests performed with light instruments 
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Parametric release 

Relationship between 
pressure and H2O2 
concentration 
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Préparation of the load 

• Cleaning, disinfection and drying of MD 
• Verification of the compatibility of the instruments (so-

called "positive" list established for the establishment) 
• Use of packaging and indicators designed for the 

system 
• Limit metal masses. Do not place them against the 

internal walls, risk of interference 
• Place the controls at the bottom of the tank 
• Respect the spacing of MD (10% total volume) 
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VPro® 
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VPro® 
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Cycle 

• Vaporized Hydrogen
Peroxide (VHP) (59%) 

Different steps: 
• Conditioning phase 
• Optional step of removing

residual moisture 
• Sterilization 
• Ventilation 

• 4 sterilization phases 
1 phase = 
• Pressure reduction 
• Injection of HPV 
• Maintaining 
• Filtered air injection 
• Maintaining 
• Pressure reduction 
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 Non lumen 
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Flexible 
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Lumen 
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Target values 

Parametric release 

Target values 
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PQ 

SN EN ISO  14937 
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BI and CI 
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Load release 
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Compatibility 

• Medical devices with long and narrow channels 

• Positive list validated by the medical device 
manufacturer and the sterilizer manufacturer 
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Not compatible 

• Liquids: impossibility to 
achieve a high vacuum 

• Foams: impossibility to create
a vacuum because too much 
air 

• Anodization (aluminum), 
polymerization (material 
assembly glue) or exothermic 
(magnesium sulfate in some 
flexible endoscopes) reactions 

• Cellulose and derivatives: 
absorb H2O2 under pressure 
during the injection and 
diffusion phases 

• Viscose, powders: absorbs 
H2O2 

• Expanded polystyrene: risk of 
disintegration in the chamber 
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Note 

The high vacuum phase is very important, as it allows to create the conditions for 
vaporization of hydrogen peroxide on the medical devices of the load (0.2 Torr or 
1.35 mbar for Sterrad and 0.4 Torr for the VPRO). 

A small amount of residual water is therefore tolerated for the 2 principles 
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Ethylene Oxyde 

• Degradation of EO 
– With burner or catalyst 
– High temperature both 

2 C2H4O    +  5 O2 --------> 4 CO2 + 4H2O 
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Ethylene Oxide 

• Sufficient ventilation 
– Areas 
• Air renewals 6 to 10 times per hour 

– Storage rooms 

• Élimination of EO 
– Burner, catalyst 

Maximum 5 mg/m3 
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BI 

• Microorganism of reference 
– D10 ≥ 2.5 min at 54 ± 1° C for spores Bacillus atrophaeus 

• Increase effect with temperature 
– 40 – 55 ° C 

• Concentration : 300 – 800 mg/l (EN 1422) 
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Table of  carcinogens 
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Storage 
• Storage of EO cartridges 
– Cool and dry place 
– température < 30° C and > - 21° C 
– Continuous ventilation 
– No refrigering cabinet 
– No smoking area 
– Explosion protection 

• In the workplace 
– maximum daily quantity 
– In a ventilated cabinet 
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 Only one user in Switzerland : HUG 
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• Double door 
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Catalyst 
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EO sterilization cycle (5XL de 3M) 

Total time : 2:45 h at 55° C, 4:45 h at 37° C 
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Exposure time : 60 minutes 
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Start des Zyklus







Sterilization Cycle Complete







Thursday 2/11/1999 03:57:41PM







RH at Puncture:57%







Actual Aeration Time: 01:00







Actual Expose Time 00:40







No Errors







Caution: C6







Checked By:







Volatizer 95C







Operator: DDK







Zyklus Nummer 123 153







Zyklus Temperatur 55C







3M Steri-Vac







Sterilizer/Aerator







Thursday 02/11/2001 12:10:54PM







Kantonsspital







Entlüftungszeit 00:00







Wasser Temperatur 95C







Bediener: DDK







Sterile Lot Number:







SN002A82.1-1







Purge Steps
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Final Flushing Air Addition







Conditioning Stage







EtO Removal Stage







EtO Exposure







EtO Gas Injection
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Load release 
Paper record 
• in accordance with the reference document 
Ethylene Oxide content 
• cartridge weight before sterilization / after sterilization 
Desorption time 
• in accordance with institutional rules and manufacturer's 

instructions 
Chemical indicators 
• in accordance with the reference document 
Biological indicators 
• results in accordance with the reference document 
Packaging integrity 
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Load release
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Desorption 

• Opening after the rinsing phase 
• Transport of materiel immediately into the 

desorption chamber 
• As short of possible (1 meter) 
• Put on gloves to handle the material 
• Desorption time depending on the material (48 

hours in HUG) 
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55°C 
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Desorption rules 

• Consider the material that has the longest 
desorption time 

• Faster at 55°C than at 37°C 
• At least 8 hours should be respected 
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 Treat in one room : USA since 2010 
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Maximum allowable doses 

• SN EN ISO 10993-7 : EO sterilization Residues 

• Classifications of MD according to the time of contact 
with gas 
– Extended exposure : 

• > 24 hours and < 30 days 
– Permanent contact : 

• > 30 days 
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EO doses 

• MD with permanent contact 
– The average daily dose of EO should not exceed 

0.1 mg per day 
– The maximum dose of EO should not exceed 

• 20 mg in the first  24 hours 
• 60 mg in the first 30 days 
• 2.5 g over the lifetime 
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Ethylene Chlorohydrate Doses 
• MD with permanent contact 
– The average daily dose should not exceed 2 mg per day 
– The maximum dose should not exceed 

• 12 mg in the first 24 hours 
• 60 mg in the first 30 days 
• 50 g over a lifetime 

• Ethylene Chlorohydrate is formed by interaction between EO and 
PVC. Whenever possible, it is recommended that you do not 
sterilize PVC based MD. 
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Exposure control 

• Monitoring of the air premises 
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 EO Industrial Sterilization 



Validation 

• IQ 
• OQ 
• PQ 
– Microbiological 
– Physical 

• Review and approval of validation 
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PQ 

• Use a load to demonstrate that the device is 
operating consistently according to the 
predetermined criteria and that the process results 
in a sterile product 

• Representative load of the one used routinely 
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PCD 

Object that simulates the most unfavorable case of 
the conditions of obtaining the sterilization specified 
in the products to be sterilized 
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Chemical Indicators 
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Biological Indicators 
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Key points 

Advantages : 
• Effective low temperature sterilization 
• Little alteration of the material 

Disadvantages : 
• Difficult to validate and no parametric release 
• Toxic and explosive gas 
• Long desorption time 
• No proven efficacy against prions 
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Sterilization with formaldehyde 

SN EN 14180 

SN EN 15424 
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Problem 
In the current state of knowledge, it is appropriate not 

to consider that this type of sterilizers is able to 
inactivate pathogens responsible for CJD 

Exactly the same with EO 
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Characteristics 

• Use in the gas phase 
– Very irritating odor, detectable at low concentration: 

01 to 0.5 ppm 
– Vaporized in an aqueaous solution 
– High solubility in water, which explains that it is 

easy to remove from the sterilizer chamber after 
sterilization 
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Properties 

• Bactericidal effect 
– Similar to EO 
– Alkylation of nucleic acids and action on the proteins 

• Action on spores, viruses, fungi 
• Beware in case of residual organic maters 

=> MD must be clean 

• Surface sterilization 
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Influencing factors 

• Concentration 
• Temperature 
• Humidity 
• Exposure time 
• Bacterial species 
– Référence : Bacillus stearothermophilus 

• Nature of MD component 
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Desorption 

• Effectiveness of desorption 
– Mximum permissible concentration not exceed 
– Test to measure desorption 

• Average value ≤ 200 µg 
• Peak value for one piece ≤ 250 µg 

• Faster than EO 
• Beware of rubber, latex, some polyamides 
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Drying 

• No wet packages in the sterilized load 
• All residuals droplets must be evaporate within 5 

minutes 
• Drying conformity test 
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Controls 

• Graphic 
– Time, temperature, pressure 

• Chemical indicator 

• Biological indicator 
– Geobacillus stearothermophilus 
– Provided for this type of sterilization process 
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Balance sheet 

• Not recommended in Switzerland 
• Complex validation 
• IFU of MD manufacturers 
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Ozone + VH2O2 => Sterizone 

• Not in Europe : 01 august 2018 
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STERIZONE® VP4 
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Sterilux 
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Many thanks for your attention 

Hybrid conference: face-to-face and on line 

Register on the wfhss website 
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