UC Irvine Environmental Health & Safety


Ethidium Bromide Standard Operating Procedures

Ethidium Bromide (EB) is commonly used as a non-radioactive marker for identifying and visualizing nucleic acid bands in electrophoresis and in other methods of gel-based nucleic acid separation. EB is a dark red, crystalline, non-volatile solid, moderately soluble in water, which fluoresces readily with a reddish-brown color when exposed to ultraviolet light (UV). Its formula is 2,7,-Diamino-10-ethyl-9-phenyl-phenanthridium bromide, CAS# 1239-45-8. Although it is an effective tool, its hazardous properties require special safe handling and disposal procedures.

Hazards:

EB is a potent mutagen and moderately toxic after an acute exposure. EB can be absorbed through skin, so it is important to avoid any direct contact with the chemical. EB is also an irritant to the skin, eyes, mouth, and upper respiratory tract. It should be stored away from strong oxidizing agents in a cool, dry place, and the container must be kept undamaged and tightly closed. 

Safety Precautions 


EB users should receive documented safety training on its hazards and outlines safe handling of EB and proper cleanup procedures. All users must read the Material Safety Data Sheet (MSDS) prior to working with EB (http://www.ehs.uci.edu/msds.html ). EB must appear on the laboratory's chemical inventory, with accurate estimates of on-hand and yearly use quantities.

Pure EB should only be handled in a fume hood; with the user wearing protective equipment that includes a lab coat, closed-toe shoes, nitrile gloves, and chemical safety goggles (not just safety glasses). 

EB users should wash their hands after removing their gloves, even if they are certain the gloves weren't punctured. 

An emergency eyewash and shower should be accessible nearby. Like all other toxics, EB should be used in a specially designated area where no eating or drinking is allowed. When using ultraviolet light to visualize EB, the user must wear UV-blocking eyewear or work in a UV cabinet with shielding glass in place. 

Recently, new fluorescent dyes have been developed that manufacturers, such as Molecular Probes Inc. and FMC Bio products, claim are less toxic and can detect nucleic acid components at lower concentrations than EB. However, they still must be handled and disposed of in the same manner as EB. 


Emergency Exposure Procedures 

If EB contacts the eyes, immediately flush them with copious amounts of cold water for at least 15 minutes.  For skin contact, immediately wash the affected area with soap and copious amounts of cold or cool water. If a person inhales EB dust, move him to an area where he can breathe fresh air. After any exposure to EB (via skin, inhalation, or eye contact), the affected person should immediately seek a medical evaluation.  Inform the supervisor and contact EH&S at X45073 for additional assistance.

Spill Procedures 

If a spill of EB enters a sink or floor drain during normal business hours (8 a.m. to 5 p.m., Monday through Friday), notify EH&S at X45073. After business hours, immediately notify UCIPD (824-5222 or 824-5223) and ask them to contact the EH&S off-hours emergency responder.

· Large Spill 
Notify all others in the room that the spill has occurred. Evacuate the room or immediate area and call EH&S at X45073 for assistance with the cleanup.  After normal business hours, you can reach EH&S by calling UCIPD.
· Post the room with signage warning others of the spill, and prevent unnecessary entry into the area until the EH&S response team arrives.
· Provide any assistance and information you can to the spill responders.

· Small Spill 
Contact EH&S if you do not know how to clean up an EB spill or need other assistance.
· Always wear full protective clothing, as described above, during any cleanup procedure. You should only clean up spills if you are aware of the hazards and have the proper safety and cleanup equipment

· If the spill is powder, carefully wipe it up with wet paper towels and follow the decontamination procedure below. Use UV light to locate the spill; EB's fluorescence is easy to see.
· If the EB spill is liquid, absorb freestanding liquid with dry paper towels. Use a UV light source and illuminate the area to locate any remaining EB. Then use the decontamination procedure. After the decontamination procedure, re-survey the area with UV light to ensure that all the EB has been collected. 


Disposal 
Unwanted solid EB, gels, and all working solutions must be disposed of through EH&S as hazardous waste.

For additional information on extraction/absorption/chemical degradation procedures for aqueous solutions of ethidium bromide visit:

http://www.ehs.uci.edu/programs/enviro/ethidium.pdf
Decontamination Solution 
Prepare the decontamination solution just prior to use. Since it is acidic, wear full protective equipment (lab coat, gloves, and goggles, not safety glasses) when preparing or using the decontamination solution. The solution consists of 4.2 g of sodium nitrite (NaNO2, CAS # 7362-00-0) and 20 ml of hypophosphorous acid (50%) (H3PO2, CAS # 6303-21-5) in 300 ml of water. 


· Decontamination Procedure1 
1) Wash the area with a paper towel soaked in decontamination solution. Then rinse the area five times with paper towels soaked with tap water, using a fresh towel each time.
2) Soak all the towels in decontamination solution for one hour. Then remove them, gently wring out excess solution, and dispose of as dry waste in a separate bag along with the contaminated gloves. 
3) Using a UV light, check the area to ensure that all the EB has been removed. Then call EH&S for guidance on disposing of the decontamination solution, towels, and gloves used during the cleanup. 
4) If the acid may damage the contaminated surface, use a few additional rinses. Again, soak all the towels in decontamination solution for at least one hour before disposal. 
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For more information relevant to completing this form, review thoroughly Chemical Hygiene Plan: Section 5.

Training Acknowledgement: 

As the Principal Investigator, it is your responsibility to ensure that all individuals listed in this protocol is taught correct procedures for the safe handling of hazardous materials involved in this study. It is also your responsibility to assure that your personnel attend Lab Core Safety Training and other applicable safety training courses.

 Both PI and all persons associated with the protocol must sign the following acknowledgement:

 I have read, asked questions, and understand the hazards of and safe working procedures for the activity/materials described herein.
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