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PROBLEM:  Customers often need small quantities of sterile 
product for animal studies or clinical trials but do not have 
enough samples, time, or money to complete a full validation. 
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CUSTOMER EFFECT:  limited options on how this can be accomplished.  

A full validation will cost $$$, may need up to 100 samples, and can take 1-3 
months to complete 
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ωRelease of a single batch of 
product without going through a 
full validation 

ωEach batch stands on its own merit 

ωSterility Assurance Level (SAL) can 
be definitively shown through test 
data 

ωOptimizes sample numbers 

ωGuidance found in AAMI TIR 16 

What is 
a Batch 
Release 
Study? 



Traditional 
Validation 

Batch 
Release 

Routine 
Sterilization 

Sterilization 
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What type of sterilization can 
this be done with? 
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Ethylene Oxide 

Steam 

Dry Heat 

Vapor phase hydrogen peroxide (STERRAD® and VHP®) 

Radiation (different methodology) 



EO STERILIZATION REVIEW 
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/ƻƭƻǊƭŜǎǎΣ άƻŘƻǊƭŜǎǎέ Ǝŀǎ (<430 ppm)    

Molecular Formula:  C2H4O 

Molecular Mass: 44.05  

Boiling Point: 10.7°C  (~51°F) 

Vapor density: 1.49 (relative to air)                                          

What is Ethylene Oxide? 
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Properties of  EO (C2H4O) 

Very Reactive 

ωStrained bond angles 

ωEpoxide ring easily opened 

ωVery versatile chemical 
intermediate 

ωDisrupts nucleic acids and 
proteins of the 
microorganisms                                                         
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The Four Parameters of  Ethylene 

Oxide Sterilization: 

Lethality 

Temperature 

Relative 
Humidity 

Gas 
Concentration 

Exposure 
Time 
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Temperature 

Q10 effect: every 10°C 
approximately doubles 
inactivation rate  

Typical industrial 
cycles performed at 

46-55ϲC 

Colder cycle = Longer 
cycle (generally) 
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Relative Humidity 

Water: needed 
for the 

alkylation 
reaction Optimal 

humidity at the 
spore level 

optimal at 35%  
(Kereluk et al 1970) 

Humidity also 
assists in 

transference of EO 

 (nylon is readily permeable to 

moisture but slow to diffuse 
άŘǊȅέ 9hύ 
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Gas Concentration 
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Common values:  
400-650 mg/L in 
industrial cycles 

As concentration 
increases - 
lethality  increases 
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Exposure Time 

Common industrial cycles 
have typical exposure 

times ranging 2-10 hours  

Exposure time - dependent 
on the time it takes the gas 

to penetrate into the 
difficult to reach areas of 

the product ς not how long 
it takes to sterilize once it 

gets there.   
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Validation Method 

A sterilization process that is based on conditions 
necessary to kill a higher initial concentration and 
resistance of bioburden than is actually expected on 
the products to be sterilized.  Overkill processes 
typically are designed to kill 106 colony forming unit 
(CFU) of the MRO in one half of the normal cycle 
time, using minimal cycle specs.  
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Overkill Cycle  
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Overkill Concept 

17  



Traditional Validation 
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Comparative Resistance ς 
cycle development, PCD 

determination 

Bioburden Enumeration ς 
How many organisms are 

on the device 

Bioburden Resistance ς 
can they be killed? (product 

sterility) 

Bacteriostasis/ Fungistasis 
ς ŜƭƛƳƛƴŀǘŜǎ άŦŀƭǎŜ 
ƴŜƎŀǘƛǾŜǎέ όǾŀƭƛŘŀǘŜǎ 

sterility test) 

Population Verification of 
BIs ς shows BIs are viable 

and have high enough 
population 

Sterility Assurance Level 
(SAL) verification ς 6 log 

kill in a half cycle, 
extrapolate lethality 

Verify Physical Parameters 
(sterilizer)  ς shows the 
cycle is repeatable and 
parameters are within 

tolerances 

EO residuals  (2x 
recommended) ς product 
meets ISO 10993-7 limits 
based on patient contact 


