
Background 
Price setting for gamma sterilization is, in most cases, 
straightforward and simple. The amount of radiation dose 
requested by the Customer and the product density are used in a 
simple formula to calculate cycle time. Cycle time is defined as 
the time that each carrier dwells in each position within an 
irradiator and is directly proportional to cost per carrier or cost per 
cubic foot of product processed. 

Since all irradiators have multiple dwell positions, cycle time 
determines the amount of time the product remains in the 
irradiator, which determines the amount of radiation energy 
delivered to the Customer's product. This holds true for both a 
batch type irradiator, which processes a set number of carriers in 
each run, and a continuous type irradiator, which as the name 
implies, processes carriers on a continuous basis. Unlike 
ethylene oxide sterilization which is dedicated to the Customer, 
radiation sterilization allows many different Customers' products 
to be processed in the irradiator simultaneously. 

Price setting for ethylene oxide sterilization is also based on 
cycle time. However, unlike the simple dose/density cycle time as 
defined for radiation, ethylene oxide sterilization cycle time is 

defined as the time the product remains resident in the dedicated 
sterilization chamber during the sterilization process. In other 
words, cycle time for ethylene oxide is a summation of the time 
required to deliver each phase of the sterilization process from 
the time the door is closed on the vessel until the time it re-opens 
for product removal after the process. 

To accurately estimate a price for ethylene oxide sterilization, the 
time for each phase must be estimated and the total time 
calculated from these estimates. Armed with this information, a 
cost estimate can be generated for a new or existing client. 

Customer Specifications 
To provide a price estimate for a client, a specification defining 
the cycle parameters is required. If the Customer specification is 
not available, contact STERIS's Isomedix Services, Ethylene 
Oxide Technology Center. At a minimum, the specification should 
contain a list of each phase of the sterilization process and the 
times associated with each phase. 

Typical EO Specification 
Table 1 is an example of a simple EO specification which, for 
discussion purposes, we will analyze and estimate a total cycle 
time. 

DETERMINATION OF CYCLE TIMES 
FOR ETHYLENE OXIDE PROCESSES 

TECHNICAL TIP #18 

Table 1 

Chamber Temperature a. Cycle Start Temperature 
b. Exposure Dwell Temperature 

130°F 
130°F 

± 5°F 
± 5°F 

Initial Evacuation a. Evacuation Pressure 
b. Evacuation Rate 

1.0” HgA 
2.0” HgA/minute 

± 0.5” HgA 
</= 2.5 HgA/minute 

Nitrogen Dilution (Pre-EO Exposure) a. Injection Pressure 
b. Injection Rate 
c. Evacuation Pressure 
d. Evacuation Rate 
e. Number of Repetitions 

4.0” HgA 
1.0” HgA/minute 
1.0” HgA 
2.0” HgA/minute 
1 

± 0.5” HgA 
N/A 
± 0.5” HgA 
</= 2.5” HgA/minute 
N/A 

Humidity Injection & Humidity Dwell a. Injection Pressure 
b. Humidity Dwell Control Pressure 
c. Dwell Time 

3.8” HgA 
3.8” HgA 
60 minutes 

± 0.5” HgA 
± 0.5” HgA 
-0,+15 minutes 

Sterilant Injection & Exposure a. Injection Rate 
b. Sterilant Temperature 
c. Injection Pressure 
d. Dwell Time 

1.0” HgA/minute 
167°F 
15.1” HgA 
240 minutes 

N/A 
N/A 
± 0.5” HgA 
-0, +0 minutes 

Sterilant Removal a. Evacuation Pressure 
b. Evacuation Rate 

1.0” HgA 
2.0” HgA/minute 

± 0.5” HgA 
</= 2.5” HgA/minute 

Nitrogen Wash (Post-EO Exposure) a. Evacuation Pressure 
b. Evacuation Rate 
c. Evacuation Pressure 
d. Evacuation Rate 
e. Vacuum Hold 
f. Number of Repetitions 

20.0” HgA 
2.0” HgA/minute 
1.0” HgA 
2.0” HgA/minute 
15 minutes 
3 

± 0.5” HgA 
N/A 
±0.5” HgA 
</= 2.5” HgA/minute 
N/A 
N/A 

Final Airbreak a. In-bleed Pressure 
b. In-bleed Rate 

Ambient 
N/A 

N/A 
N/A 

Cycle Phase  Setpoint Tolerances 
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