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Ethylene oxide sterilization: advantage & limitation
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EO Sterilization EOJHIE

Advantages F|m Limitation JEB R
e Penetration =& e Toxicity (other sterilants as well)
— Device construction 2§#f DIEE = (DREFIERCL)

— Load configuration FE&EALRE

e Flammability BI¥A4E
 Longer cycle time for aeration

MEESMH RO A VIV

— Device & instrument Z§41
— Packaging materials SZE# ¥

 Material Compatibility

 Well understood & Long history (since 1960’s)
1960 F KN DEELFMRELER

« Standardized RIEDE(H

e Inexpensive {EIXk



How to kill microorganisms
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Alkylation
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EO Sterilization Processes EOJBE 7Ot X

EO Exposure
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EO toxicity EODE14

EO is toxic and well known carcinogen.
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Does EO have an extraordinary greater toxicity
compared to other sterilants?
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Sterilant Toxicity

US OSHA US NIOSH

Sterilant 8hr TWA* IDLH**
EO 1 ppm 800 ppm
H,0, 1 ppm 75 ppm
Formaldehyde 0.75 ppm 30 ppm

OSHA: Occupational Safety and Health Administration
* TWA: Time Weighted Average
NIOSH: National Institute for Occupational Safety and Health
** IDLH: Immediate Danger to Life and Health
(the lower the value the greater the concern for health and life)



Work Environmental Control {EEIRiEEIH

« USOSHA XEHXEXZEFER

1984 8 hr TWA SEEfEIfREFHRER 1 ppm (0.0001%)
Action Level EEL AL 0.5 ppm
1988 15 min TWA 154 [EIfE TR R 5 ppm

 JPN Ministry of Health and Labor Welfare [E4£55E4

2001 Control Limit EIEEE 1 ppm



Recommended aeration conditions
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* Based on aeration of PVC tubing
BEFa1—DJZHV-EHERERICE D]
* Recommended by AORN, AAMI, AHA, JSMI
Z<DEEFR/FAAIoDIEE
60 °C 8 hours
55 °C 10 hours
50 °C 12 hours
38 °C 32~ 36 hours




How does the US OSHA TWA work? (US NIOSH study)
New England Journal of Medicine 1991;324,1402-1407

Actual number of deaths among EO workers (app 18,000 personnel)
EOGREREEDHDHADEE (EH)
Expected number of deaths in similar segment of general population
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Hematopoietic Cancers H Ij& . s

Brain Cancer [MIEE Bo16

Digestive Cancer ;HIEZRRHAA s 2% 6
Respiratory Cancer FEIRZRRHAA [ o1 7

Breast Cancer ELHA 179 6
Urinary Cancer BERBtAA | g
Heart Disease )i E i o 430

Monmalignant Digestive Disease Bt L 4
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Nonmalignant Respiratory Disease [ 48 79.4
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US NIOSH study update 2003
Findings of the NIOSH Ethylene Oxide Studies

Purpose To determine if exposure to EO is related to cancer or other diseases.

Subjects 18,235 men and women exposed to EO from 14 sterilizer plants around
the country. Most of these workers used EO to sterilize medical supplies
and treat spices. These were the largest studies ever conducted on EO
exposure and the risk of disease.

Findings No overall elevated risk for any type of cancer or other

diseases as compared to the general U.S. population.

However, among those workers with very high EO exposures,
(combination of exposure levels and years worked); there was
evidence of an elevated risk for blood cancers among men and breast
cancers among women.

Conclusions | Persons exposed to very high levels of EO may be at an increased risk

of developing blood cancers among men and breast cancers among
women.

Since 1985, when the new OSHA EO standard went into effect, worker

EO exposures have been significantly lowered, which has reduced the
risk of disease.

http://www.cdc.gov/niosh/pgms/worknotify/EthyleneOxide.html



EXBIRZE D FE A IR R (US FDA MAUDE)

e Adverse events due to EO sterilization
EOREMEXRICERTAEEER

e Nov 22,2009 ~ Nov 22, 2012
2009411 H22H ~ 2012511 /22
— “Injury” BEHEE 3 cases 314
— “Malfunction” & 2 cases 214

http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/
PostmarketRequirements/ReportingAdverseEvents/ucm127891.htm



EO sterilization summary FE&&H

Rigid and simple method #EEMN DT ILE
W%

Applicable to most of instruments and
wrapping materials
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_onger aeration times 7L —32(1Z4
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