Ethidium Bromide at Cal Poly

	Ethidium Bromide (EtBr) is a common non-radioactive stain used for the identification and visualization of Nucleic acids in electrophoresis and other methods of nucleic acid separations.  Gels, etc, stained with EtBr fluoresce readily with a reddish-brown color under UV light.  This fluorescence increases when EtBr is bound to the double-stranded DNA.
· Ethidium Bromide, IUPAC =  3,8-diamino-5-ethyl-6-phenyl phenanthridinium bromide 
· CAS = [1239-45-8]
· Solid Ethidium Bromide is a dark red, crystalline, non-volatile powder
· Solubility in water is approximately 5g/100g or 50,000 ppm
· The pH of a 2% solution is 4-7
Health hazards and safety precautions
	Ethidium Bromide is considered moderately toxic chemical, but a potent mutagen.  However, it is not flammable, reactive, or corrosive.  Its mutagenicity is theorized to be a result of its bonding to the double stranded DNA, thereby deforming the molecule.  Ethidium Bromide can be absorbed through skin, staining it purple.  The gravest danger is the inhalation of solid EtBr as a dust or an “aerosolized” EtBr solution.  Exposure is to be avoided at all times by performing solid or aerosolized EtBr work in a working fume hood.
· For solid EtBr, Oral LD50 (rat) = 1,503mg/kg, Inhalation LC50 (rat) = 0.118-0.134 mg/L/6H.  
· EtBr is listed as an irritant via all exposure routes. 
· It is not listed by ACGIH, IARC, NTP, or CA prop 65 as carcinogenic.
	Managers/Principal Investigators are to ensure that users are provided with documented training on Ethidium Bromide’s hazards, use, and cleanup.  Written SOPs relevant to health and safety for EtBr processes are to be created and enforced.  Please note that Ethidium Bromide is a chemical and NOT to be treated or labeled as Biohazard.  It should be stored separately from strong oxidizers in cool, dry place.  Keep container undamaged and tightly closed.



	The following work practices, precautions, and Personal Protective Equipment (PPE) should be observed at all times while working with Ethidium Bromide.  
PPE
· Again, the gravest danger is the inhalation of solid EtBr as a dust or an “aerosolized” EtBr solution.  This is to be avoided at all times by performing this work in a fume hood.
· Prevent skin contact.  Always use Nitrile gloves (NOT latex), a laboratory coat with sleeves fully extended, long pants, and closed toed shoes.  
· Wear appropriate eye protection at all times.
· Wear UV eye protection when visualizing stains
· Proper skin protection in the form of long sleeves, gloves, and a face and neck shield are required when using an intense UV light source.
Hygiene
· Always leave all PPE in the lab when leaving the EtBr work area.
· If using reusable gloves, wash gloves with soap and water prior to removal
· Always wash hands after handling EtBr, even if gloves have been properly worn
· Do not eat or drink where DNA stains (EtBr) are handled, processed or stored.
· Ensure unobstructed access to emergency shower/eyewash
Good Lab Practices/Material Handling
· Practice good housekeeping.  Delineate and restrict EtBr work areas.
· Prevent/minimize accidents and spills by transporting EtBr in small quantities and in secondary containment.
· The use of premade EtBr solutions is strongly recommended to avoid inhalation exposure
1st aid etc
· For all exposures via inhalation, ingestion, and skin contact, give any necessary 1st aid (see below) then seek immediate medical attention.
· For an EtBr eye exposure, immediately flush with water for 15 minutes, preferably in an emergency eyewash.  Seek medical attention
· For an EtBr skin exposure, remove contaminated clothing and immediately wash affected area with soap and water for 15 minutes.  Seek medical attention
· For an EtBr oral or inhalation exposure, obtain immediate medical attention.  If EtBr dust or aerosol is inhaled, move victim to fresh air. 
· Treat any exposure to EtBr seriously, no matter how slight it may appear at the moment.

Spill Cleanup and decontamination
· Proper PPE for any spill response is: nitrile gloves, eye protection, lab coat, long pants, and closed toed shoes.
· Unauthorized release of DNA stains (EtBr, etc) to the sink or lab floor drains must be reported immediately to Cal Poly EH&S, x6661
· Small Spill that does not enter drain: (Less than one Liter) This may be cleaned up by lab personnel that are aware of the hazards, have been trained in EtBr cleanup procedures, and have the appropriate safety and cleanup equipment.  If training and/or safety equipment is lacking, contact EH&S (or UPD after hours) for assistance.
· Wear proper clothing and PPE (see above)
· Do not use a vacuum cleaner – wet or dry
· If the spill is a powder, do not wet the bulk material.  It will stain when wetted.  Instead, carefully collect dry powder, avoiding raising EtBr dust (an inhalation hazard) for disposal.  Then wipe up residue with wet paper towels.  Follow surface decontamination below
· If the spill is liquid, absorb free liquid with dry paper towels.  Follow surface decontamination below.
· Use UV light in darkened room to locate any fugitive solution/stain.  
· Contain and label the cleaned up materials for collection by EH&S.
· Large spill (more than one liter)
· Personal safety and the safety of those around you are number one priority.  Notify others and sequester the area.  
· Post warning signs as appropriate
· Notify EH&S (x6661) and UPD (756-2281) as soon as possible
· If safe, attempt to contain the spill using only absorbent materials
· Surface decontamination of EtBr once gross amount of spilled material has been cleaned up:
· Using fresh paper towels soaked in ethanol, cover the contaminated surface area
· [bookmark: _GoBack]Sprinkle activated charcoal powder over soaked paper towels
· Wipe up the charcoal/ethanol mixture.  Use additional paper towels as necessary
· Place all cleaning materials, including used PPE, into a plastic bag and label as hazardous waste from EtBr cleanup.  Call EH&S for disposal.
· Clean area with strong detergent.  Use UV light and repeat decontamination as necessary.
 
Disposal
· EtBr gels and solutions that DO NOT contain Heavy Metals are not RCRA/EPA regulated wastes. Yet, Cal Poly manages most of these as hazardous waste due to EtBr’s properties as a mutagen.
· It is the policy of Cal Poly that NO Ethidium Bromide is to be released to the sewer or storm drains.  
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 Many institutions operate in areas where disposal of dilute EtBr solutions may be sewered.  This is not the case with San Luis Obispo.  While commercially available methods for removing low concentrations of EtBr from buffer solutions (concentrations on the order of 0.5ppm) are available and legal, these treatment methods require several rules, regulations, and record keeping be observed. It is the opinion of Cal Poly Environmental Health and Safety that this effort is not time effective and, as such, prefer to manage ALL Ethidium Bromide containing materials as Hazardous Waste.  
Alternatives
SYBR Green is marketed as a replacement for EtBr, claiming to be both safer to work with and free from the complex waste disposal issues. However anything capable of binding DNA with high affinity is a possible carcinogen, including SYBR.  As such, Cal Poly desires to manage all of these types of stains in the same manner, as hazardous waste.
