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ABSTRACT:

Ethylene oxide gas is commonly utilized for the sterilization of disposable medical devices. However, it is crucial to
address the presence of ethylene oxide (EO) and its by-products, ethylene chlorohydrins (ECH) and ethylene glycol (EG),
in the sterilized medical devices. High concentrations of these residues can lead to harmful effects on the human body,
including hemolytic and irritability of the skin or mucous membranes. To regulate the residual limits of these substances,
the FDA proposed guidelines in 1978. This study focused on investigating the optimal conditions for EO sterilization to
ensure effective sterilization while minimizing residual chemical substances.
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INTRODUCTION:

Sterilization of disposable medical devices often
involves the use of ethylene oxide gas. However, this
method can lead to the presence of ethylene oxide (EO)
and its by-products, such as ethylene chlorohydrins
(ECH) and ethylene glycol (EG), in the sterilized
materials. High concentrations of these residues can
potentially cause harmful effects on the human body,
including hemolytic and irritability of the skin or
mucous membranes. To address these concerns, the FDA
proposed regulations in 1978 to control the limits of EO,
ECH, and EG residues. This study aimed to evaluate the
effectiveness of EO sterilization, as well as the levels of
residual chemical substances, in order to determine
optimal sterilization conditions. Additionally,. Our
findings revealed that satisfactory sterilization results
could be achieved with an EO gas concentration of 500
mg/liter, a sterilization temperature of 55 to 60 degrees
C, and a sterilization time of two hours. Furthermore, the
use of the sterilizer at a temperature of 55 to 60 degrees
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C and an aeration time of 24 hours or more proved to be
effective in reducing residual substances.

MATERIALS AND METHODS:

The use of EO for sterilization gained popularity due to
its favorable properties, making it an ideal choice for
sterilizing heat- and moisture-sensitive medical devices.
Various EO gas mixtures have been developed to replace
ETO-chlorofluorocarbon (CFC) mixtures, with options
such as ETO-carbon dioxide (CO2) mixture and ETO-
hydro chlorofluorocarbons (HCFC) mixture. While ETO
sterilization offers advantages such as compatibility with
sensitive materials, it also presents drawbacks including
lengthy cycle times, cost implications, and potential
hazards to patients and staff. Exposure to ETO can result
in irritation, central nervous system depression,
cataracts, and other health issues. It is essential to adhere
to safety guidelines and regulations to minimize risks
associated with ETO sterilization.
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Mode of Action:

Ethylene oxide acts as a microbicidal agent by alkylating
proteins, DNA, and RNA within cells, disrupting normal
cellular processes and replication. Studies have shown
that ETO effectively inactivates various microorganisms,
with bacterial spores being more resistant to its effects.

Uses:

ETO is commonly used in healthcare facilities to
sterilize critical items that are sensitive to heat or
moisture and cannot be sterilized using traditional
methods such as steam sterilization. Its ability to
penetrate hard-to-reach areas of medical devices makes
it a valuable sterilization option for a wide range of
medical equipment.

CONCLUSION:

Despite the challenges and potential risks associated
with ETO sterilization, it remains a critical method for
ensuring patient health and safety, particularly for
medical devices with complex material compositions.
Alternative sterilization technologies face technical
hurdles that prevent them from replacing ETO in the
near future. Compliance with safety guidelines and close
monitoring of ETO levels are essential to minimize risks
and ensure effective sterilization practices in healthcare
settings.

REFERENCES:

1. Furuhashi M, Miyamae T. Ethylene oxide
sterilization of medical devices--with special
reference to the sporicidal activity and residual
concentration of ethylene oxide and its
secondary products. Bull Tokyo Med Dent
Univ. 1982 Jun29(2):23-35. PMID: 6961967.

2. Ethylene Oxide Sterilization Association,
EOSA. (n.d.) The benefits of ethylene oxide
sterilization. 2018. Accessed January 1, 2023.
https://www.eosa.org/sites/  default/files/2018-
08/The%20Benefits%200f%20Ethylene%200xi
de%?20Sterilization. pdf.

3. https://lwww.google.com/url?sa=i&url=https%3
A%2F%2Fwww.eto-sterilizer.net%2FEthylene-
Oxide-Sterilizer-Fully-Automatic-with-Inbuilt-
Printer.ntm&psig=AOvVawla7_sY2A6d5IvY3
mvIdCR8&ust=1716558269821000&source=im
ages&cd=vfe&opi=89978449&ved=0CBIQjRx

10.

qFwoTCOIU_YDO004YDFQAAAAAJAAAAA
BAI
https://www.google.com/url?sa=i&url=https%3
A%2F%2Fwww.3m.com%2F3M%2Fen_US%?2
Fp%2Fd%2Fv000212377%2F&psig=AOvVaw
1-nhoiNIKWIWCcQP-
UjBO0G&ust=1716558620749000&source=im
ages&cd=vfe&opi=89978449&ved=0CBIQjRx
qFwoTCNDotqjlo4YDFQAAAAAJAAAAAB
AE

Guideline for Disinfection and Sterilization in
Healthcare Facilities (2008)

Food and Drug Administration. FDA innovation
challenge 2: reduce ethylene oxide emissions.
Accessed January 1, 2023.
https://www.fda.gov/medical-devices/gen eral-
hospitaldevices-and-supplies/fda-innovation-
challenge-2-reduce-ethyleneoxide-emissions.
Food and Drug Administration. FDA innovative
challenge 1: identify new sterilization methods
and technologies. Accessed January 1, 2023.
https://www.fda.gov/ medical-devices/general-
hospital-devices-and-supplies/fda-innovation-
chal lenge-1-identify-new-sterilization-methods-
and-technologies.

7. Food and Drug Administration. FDA Issues a
nationwide warning against the use of “Abtox”
Plazlyte sterilization system. 1998. Accessed
January 1, 2023. https://
www.gasdetection.com/the-tech-center/more-
on-the-gases-we-detect/ethyleneoxide/fda-
issues-a-national-warning-against-the-use-of-
abtox-plazlyte-steriliza tion-system/.

Food and Drug Administration. Federal register.
2022.87:30957-30961.

Food and Drug Administration. Medical
Devices; 510(k) sterility change master file pilot
program. 2022. Accessed January 1, 2023.
https://www.federalregister.gov/
documents/2022/05/20/2022-10925/medical-
devices-510k-sterility-change-mas ter-file-pilot-
program.

IIMSCRR: May-June 2024

Page | 562


http://www.gasdetection.com/the-tech-center/more-on-the-gases-we-detect/ethyleneoxide/fda-issues-a-national-warning-against-the-use-of-abtox-plazlyte-steriliza%20tion-system/
http://www.gasdetection.com/the-tech-center/more-on-the-gases-we-detect/ethyleneoxide/fda-issues-a-national-warning-against-the-use-of-abtox-plazlyte-steriliza%20tion-system/
http://www.gasdetection.com/the-tech-center/more-on-the-gases-we-detect/ethyleneoxide/fda-issues-a-national-warning-against-the-use-of-abtox-plazlyte-steriliza%20tion-system/
http://www.gasdetection.com/the-tech-center/more-on-the-gases-we-detect/ethyleneoxide/fda-issues-a-national-warning-against-the-use-of-abtox-plazlyte-steriliza%20tion-system/

11.Food and Drug Administration. 2022
Sterilization of medical devices. Accessed
January 1, 2023. https://www.fda.gov/medical-
devices/general-hospital-devices-
andsupplies/sterilization-medical-devices.

IIMSCRR: May-June 2024 Page | 563



