Ethylene Oxide (ETO) Sterilizer
Standard Operating Procedure	Rev Date: MM/DD/YYYY

This standard operating procedure (SOP) outlines required methods to be used by researchers during this outlined experiment or process. These practices and procedures are intended to provide a safe working environment, promote a culture of forward-thinking risk mitigation, and to promote compliance with federal, state, and local regulations.
APPLICABILITY
This SOP is for processes, experiments, or manipulations that pose moderate risks and that call for protective steps beyond those dictated by accepted laboratory standards. They are intended to limit the potential for injury, equipment damage, or environmental impact
RESPONSIBILITIES
PI/Supervisor:
· [bookmark: _Hlk89788442]Implement the guidance outlined in this document within departmental/institute operations.
· Provide training to laboratory personnel regarding the specific hazards involved in working with Ethylene Oxide to include work area decontamination, equipment, and emergency procedures prior to conducting any work.  
· Provide laboratory personnel with a copy of this SOP and a copy of the SDS provided by the manufacturer.
· Ensure that laboratory personnel have completed appropriate laboratory safety training and/or refresher training as required.
· Ensure all personnel are trained on the proper use/operation of any equipment used during the experiment or process. 
· Require the use of proper lab attire (lab coats, gloves and eye protection). 
Researchers (Graduate Students/Postdocs/Research Staff)
· Implement and follow minimum working protection found in this document.
· Complete appropriate laboratory safety training.
· Wear appropriate personal protective equipment that includes but may not be limited to a lab coat, gloves and eye protection in the laboratory.
· Report all near misses, incidents, and unsafe acts or conditions to the principal investigator and Environmental Health & Safety.
Undergraduate Students
· Follow minimum working protection found in this document. 
· Complete appropriate laboratory safety training.
· Wear appropriate personal protective equipment that includes but may not be limited to a lab coat, gloves and eye protection in the laboratory.

PROCEDURE
Fill in all highlighted areas with appropriate information
	Ethylene Oxide Sterilizer

	Ethylene oxide (ETO) is an extremely flammable gas at room temperature. Ethylene oxide can self-polymerize violently upon exposure to heat, acid, or base.  Violent reaction can occur with exposure to copper or its alloys, and rust.  The heat of burning in a fire may cause the additional hazard of self-polymerization, resulting in explosion. 
Ethylene oxide is acutely toxic if inhaled, causing mucous membrane and respiratory irritation, headache, vomiting, lung damage/pulmonary edema, drowsiness, weakness, incoordination, CNS depression, labored breathing, and potentially death.  The odor (smells like ether, sweet smelling) threshold is 200 ppm but not distinguishable from other organics until 500-700 ppm. Odor cannot be relied on to determine safe conditions. 
Contact with the skin can cause major damage, including severe blistering; symptoms may take several hours to appear so any dermal exposure should be treated immediately even if effects are not yet visible or felt. Ethylene oxide is also a skin sensitizer and may trigger an allergic skin reaction.  Contact with eyes can cause severe irritation and may cause irreversible damage.

	Location: NHB 0.258

	Authorized Personnel with Contact Information

	Position
	Name
	Number/Email

	Principle Investigator/Supervisor
	Insert Name
	555-5555

	Student/Technician/Operator
	Insert Name
	555-5555

	Others to be notified (e.g., other workers in the same laboratory, or other members of the research group)
	Insert Name
	555-5555

	
HAZARDS, CONTROLS, CONDITIONS, & REQUIREMENTS

	Potential Hazards

	[image: ][image: ][image: ]

	Planned Chemicals Involved
	Hazards

	Ethylene Oxide
	Flammable, toxic, carcinogen

	Planned Equipment Involved
	Hazards

	Sterilizer 
	Electrical, exhaust

	Hazard Controls

	Engineering
	Work Practice

	
· Fume hood 
· Special ventilation --- dedicated exhaust
· Gas detection/monitors 
· Signage/notification
	
· Designated areas for storage
· Pre-plan all work with ETO
· Procedures for requesting emergency assistance
· Lab emergency instructions
· Locations of fire alarms, fire extinguishers, eye washes, showers, spill kit etc.
· Training on startup procedures , spill response, and using equipment
· Restricting access to authorized users
· Housekeeping	 
· After-hour procedures	 
· Preventive maintenance/testing

	Required PPE

	[image: ][image: ][image: ]

	Experiment Operational Ranges and Conditions

	Pressure:
	Insert info
	Temperature:
	Insert info
	Volume:
	Insert info

	Flammability Range:
	Insert info
	Other:
	

	Special Handling & Storage Requirements

	· Protect containers from physical damage; use a hard-sided, leak proof container with absorbent materials for any transport of ETO ampoules or liquid.
· Keep container tightly closed in a dry and well-ventilated place.
· Store in an area that is: cool, dry, well-ventilated, separated from incompatible materials (oxidizers or combustibles), and ignition sources.
· Regularly inspect for physical changes or signs of crystallization or damages. If found, dispose of immediately through EHS.




	Emergency/Spill Procedures

	Exposures
· Inhalation: Remove victim outdoor to fresh air. Exposure victim should rest in half upright position and seek medical attention immediately.
· Skin Contact: Immediately flush skin thoroughly with water for at least 15 minutes, remove contaminated clothes. Seek medical attention immediately.
· Eye Contact: Immediately flush eyes with water for at least 15 minutes. Hold the eyelids open and away from the eyeballs to ensure that all surfaces are flushed thoroughly. Seek medical attention immediately. Never wear contact lenses when working with ETO.
· Ingestion: If ingested give water to drink. Do not induce vomiting. Seek medical attention immediately.

	Ampoule Breakage/Spill
· If an ampoule breaks prior to being sealed inside the liner bag immediately:
· Place into the sterilizer
· Close sterilizer door 
· Start cycle
· Place signage on door to keep personnel out
· If there is a release of liquid ETO ensure all ignition sources are turned off and evacuate the area immediately. Contact EHS for assistance and place signage on the door to keep personnel out of the area. Wait in the area for first responders to provide additional information.

	Power Failure/Ventilation outage
· Building ventilation/power scheduled outage
· Notify all users of outage and time frame
· Post signage on the sterilizer “OUT OF ORDER”.
· Disconnect power plug.
· Unscheduled outage of building ventilation/power.
· If unit is not running follow steps above.
· If sterilizer is running:
· Keep sterilizer closed and turn off all ignition sources. 
· Evacuate the area and post signage to keep personnel out.
· Open fume hood sash to assist in exhausting the space.
· Notify EHS.
· Power failure/malfunction of sterilizer
· Follow manufacturer guidance for system failures/malfunctions.
· Leave signage posted on door to keep personnel out.
· Keep sterilizer door closed and check system for error messages.
· Only open once system has purge or vented the chamber.


	

	Training Requirements 

	· Complete EHS online Laboratory Safety training available through UT Learn. (https://ehs.utexas.edu/training/lab-training-requirements).
· Review SOP with knowledgeable person.
· Complete training on operation of specialized equipment prior to use (EtO sterilizer).
· Other EHS training requirements (e.g., Biosafety, Radiation Safety, Hazardous Waste Management) as appropriate.



	Waste Handling & Disposal

	Most spent, unused, and expired chemicals/materials are considered hazardous wastes, they must be properly disposed of.  Do not dispose of chemical wastes by pouring them down a sink or drain, or discarding in the regular trash containers. Contact HMM at EHS-HazardousMaterials@austin.utexas.edu or call 512-471-3511.  
Contact EHS-HMM at (512) 471-3511 for waste supplies and for any questions regarding proper waste disposal.  Also, refer to the EHS Hazardous Waste Web page for more information.

		
	PROCEDURE

	Step #
	Directions

	NOTE
	POST SIGN OUTSIDE LAB PRIOR TO BEGINNING CYCLE

	Preparing Items for Sterilization

	1
	Insert procedural steps for experiment or process. Add to table as needed. 

	2
	

	3
	

	4
	

	5
	

	6
	

	7
	

	Preparing the Sterilization Liner Bag

	1
	

	2
	

	3
	

	4
	

	5
	

	6
	

	7
	

	Starting/Selecting Cycle

	1
	

	2
	

	3
	

	4
	

	5
	

	6
	

	7
	

	Unloading Sterilizer and Aeration

	1
	

	2
	

	3
	

	4
	

	5
	

	6
	

	7
	

	
VERIFICATION & REVIEW

	Current Date	
	Date of SOP Expiration

	00/00/0000
	00/00/0000

	PI Name
	PI Signature

	Insert Name
	

	
LIST OF REFERENCES

	Include Safety Data Sheets, Globally Harmonized System, any outside personnel consulted in preparation of document, peer reviewers, etc.



https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910.1047 
https://www.cdc.gov/niosh/topics/ethyleneoxide/default.html 
https://imgcdn.mckesson.com/CumulusWeb/Click_and_learn/MSDS_ANPRO_ANPROLENE_60_AMP_DISPNSR_MODULE_DS.pdf 
[bookmark: _Toc480376108]SOP Training Certification/Authorized Users
I have read and understand the above SOP.  I have taken all appropriate EHS training. I have received prior approval from my supervisor to perform this procedure. I agree to contact my supervisor if I plan to modify this procedure.
	Name
	Signature
	UTEID
	Date

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	






	Principal Investigator
	Revision Date





	PROCEDURE MODIFICATIONS/REVISIONS

	Current Date
	Modifications or Revisions
	Name

	00/00/0000
	Insert summary of changes made
	Insert name of person making and/or approving changes
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Maintenance Log
Ensure maintenance requirements (testing/servicing) are met and maintained to manufacturer frequency.
	Date
	Maintenance Performed
	Notes
	Next maintenance due date

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	




Start-up Checklist 
The steps below must occur prior to initiating a cycle run. 
	Steps
	Task
	Completed

	1
	Check to ensure door seals properly.
	

	2
	Visually inspect the door gaskets and exhaust tubing for cracks, debris, replacing when necessary.
	

	3
	Check liner bag for damage (i.e. rips or tears).
	

	4
	If utilizing sterilization indicator (chemical or biological) place into liner bag.
	

	5
	Check to ensure exhaust port is functioning properly.
	

	6
	Lock sterilizer door.
	

	7
	Ensure self-test completes without errors prior to breaking ampoule and selecting/initializing appropriate cycle.
	

	8
	Post signage on the door once the cycle begins.
	



Completed Cycle Checklist
The steps below must occur after a completed cycle has run. 
	Steps
	Task
	Completed

	1
	Never remove items before completion of the default 2-hour purge cycle. 
	

	2
	Additional aeration may be required. Check manufacturer requirements for aeration after ETO sterilization. If not provided by manufacturer or made of gas absorbent material (i.e. soft plastics, rubbers, silicon) must aerate for additional 24 hours.
	

	3
	Ensure system cycle has completed before unloading.
	

	4
	Unload liner and check sterility indicator if used.
	

	5
	Remove signage on the door after the cycle has completed.
	


Container label
All containers or storage cabinets must be labeled:
DANGER
CONTAINS ETHYLENE OXIDE
CANCER HAZARD AND REPRODUCTIVE HAZARD
Door signage
Signage below needs to be placed on door after cycle has been started.





DANGER
NO ENTRAR
OXIDO DE ETILENO EN USO
PUEDE CAUSAR CANCER
PUEDE PERJUDICAR LA FERTILIDAD O EL FETO
PUEDE SER NECESARIO PROTECCION RESPIRATORIA Y ROPA DE PROTECCION EN ESTA AREA
SOLO PERSONAL AUTORIZADO
DO NOT ENTER
ETHYLENE OXIDE IN USE
MAY CAUSE CANCER
MAY DAMAGE FERTILITY OR THE UNBORN CHILD
RESPIRATORY PROTECTION AND PROTECTIVE CLOTHING MAY BE REQUIRED IN THIS AREA
AUTHORIZED PERSONNEL ONLY
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