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ETO is 0.5 ppm, expressed as an 8-hour TWA, and the short-term excursion limit is 5 ppm, expressed as 
a 15-minute TWA814. For details of the requirements in OSHA’s ETO standard for occupational 
exposures, see Title 29 of the Code of Federal Regulations (CFR) Part 1910.1047873. Several personnel 
monitoring methods (e.g., charcoal tubes and passive sampling devices) are in use814. OSHA has 
established a PEL of 5 ppm for ethylene chlorohydrin (a toxic by-product of ETO) in the workplace876. 
Additional information regarding use of ETO in health care facilities is available from NIOSH.  

 Mode of Action. The microbicidal activity of ETO is considered to be the result of alkylation of 
protein, DNA, and RNA. Alkylation, or the replacement of a hydrogen atom with an alkyl group, within 
cells prevents normal cellular metabolism and replication877. 

 Microbicidal Activity. The excellent microbicidal activity of ETO has been demonstrated in several 
studies 469, 721, 722, 856, 878, 879 and summarized in published reports877. ETO inactivates all microorganisms 
although bacterial spores (especially B. atrophaeus) are more resistant than other microorganisms. For 
this reason B. atrophaeus is the recommended biological indicator.  

 Like all sterilization processes, the effectiveness of ETO sterilization can be altered by lumen length, 
lumen diameter, inorganic salts, and organic materials469, 721, 722, 855, 856, 879. For example, although ETO is 
not used commonly for reprocessing endoscopes28, several studies have shown failure of ETO in 
inactivating contaminating spores in endoscope channels 855or lumen test units 469, 721, 879 and residual 
ETO levels averaging 66.2 ppm even after the standard degassing time456. Failure of ETO also has been 
observed when dental handpieces were contaminated with Streptococcus mutans and exposed to 
ETO880. It is recommended that dental handpieces be steam sterilized. 

 Uses. ETO is used in healthcare facilities to sterilize critical items (and sometimes semicritical items) 
that are moisture or heat sensitive and cannot be sterilized by steam sterilization. 

Hydrogen Peroxide Gas Plasma 
 Overview. New sterilization technology based on plasma was patented in 1987 and marketed in the 
United States in 1993. Gas plasmas have been referred to as the fourth state of matter (i.e., liquids, 
solids, gases, and gas plasmas). Gas plasmas are generated in an enclosed chamber under deep 
vacuum using radio frequency or microwave energy to excite the gas molecules and produce charged 
particles, many of which are in the form of free radicals. A free radical is an atom with an unpaired 
electron and is a highly reactive species. The proposed mechanism of action of this device is the 
production of free radicals within a plasma field that are capable of interacting with essential cell 
components (e.g., enzymes, nucleic acids) and thereby disrupt the metabolism of microorganisms. The 
type of seed gas used and the depth of the vacuum are two important variables that can determine the 
effectiveness of this process. 

 In the late 1980s the first hydrogen peroxide gas plasma system for sterilization of medical and 
surgical devices was field-tested. According to the manufacturer, the sterilization chamber is evacuated 
and hydrogen peroxide solution is injected from a cassette and is vaporized in the sterilization chamber to 
a concentration of 6 mg/l. The hydrogen peroxide vapor diffuses through the chamber (50 minutes), 
exposes all surfaces of the load to the sterilant, and initiates the inactivation of microorganisms. An 
electrical field created by a radio frequency is applied to the chamber to create a gas plasma. Microbicidal 
free radicals (e.g., hydroxyl and hydroperoxyl) are generated in the plasma. The excess gas is removed 
and in the final stage (i.e., vent) of the process the sterilization chamber is returned to atmospheric 
pressure by introduction of high-efficiency filtered air. The by-products of the cycle (e.g., water vapor, 
oxygen) are nontoxic and eliminate the need for aeration. Thus, the sterilized materials can be handled 
safely, either for immediate use or storage. The process operates in the range of 37-44°C and has a cycle 
time of 75 minutes. If any moisture is present on the objects the vacuum will not be achieved and the 
cycle aborts856, 881-883. 

A newer version of the unit improves sterilizer efficacy by using two cycles with a hydrogen peroxide 


