University of Nebraska Medical Center

Biosafety Policies and Procedures


	TITLE:
	Ultraviolet Irradiation Safe Operation and Lamp Disposal
(UNMC-IBC-16)


	OVERVIEW:
	Ultraviolet (UV) irradiation is used as a means for surface decontamination i.e., germicidal lamps [also referred to as UV lamps] in biological safety cabinetry and as a means for visualization in biological assays i.e., trans-illuminator to read ethidium bromide-stained gels.  This policy describes practices for the safe handling of equipment using UV irradiation and the process for disposal of spent lamps.    


	APPLIES TO:
	All individuals using lamps that generate UV irradiation.


	DEFINITION(S):


	Germidical - ability to kill microorganisms.
UV spectrum - wavelength bands in the range of 100 to 280 nm are used for germicidal purposes (referred to as UV-C).  Germicidal lamps generally use a wavelength of 253.7nm. UV-A (315-400nm) is used for tanning and UV-B (280-315nm) is generally used for photocuring of plastics.


	PROCEDURES:
	UV irradiation can have an adverse effect on the skin and eyes.  Exposure to direct UV light can show effects within 1 minute and may lead to erythema of the skin and photokeratitis and/or conjunctivitis of the eye. Although painful, these effects are generally not permanent in nature.  Therefore, utilization of equipment that generated UV irradiation such as germicidal lamps and trans-illuminator boxes, requires the use of personal protective equipment such as eye shields and skin covering.

Biological safety cabinets that use UV irradiation should have the front sash lowered to prevent the escape of the UV irradiation and they should be incapable of operation when the irradiation process is occurring.
Rooms containing UV lamps should not be accessible once the UV lamps have been activated.

Factors which influence UV lights for decontamination purposes include:

1.  Penetration

UV light is not penetrating and only used for surface decontamination.

2.  Relative humidity

Above 70% relative humidity, the germicidal effect drops off precipitously.

3.  Temperature and air movement

Optimal temperature for output is 77-80°F.  Temperatures below this result in reduced output of the germicidal wavelength.  Moving air tends to cool the lamp below its optimum operating temperature and therefore results in reduced output.  Turning off the blower motor on the biological safety cabinet is optimal for lamp operation.
4.  Cleanliness

UV lamps should be cleaned periodically with an alcohol and water mixture as dust and dirt can block the germicidal effectiveness of the UV lights.

5.  Age

UV lamps should be checked periodically (approximately every six months) to ensure the appropriate intensity of UV light is being emitted for germicidal activity.  The amount of germicidal wavelength light emitted from these bulbs decreases with age and bulb ratings (hours of use) may vary by manufacturer.   UV lamps in biological safety cabinets at UNMC are check during the annual inspection process.

UV lamps (also sometimes referred to as mercury vapor lamps) are managed as “Universal Waste” in accordance with hazardous waste regulations.  These lamps are therefore handled as would be other lamps such as the standard fluorescent lamps by calling Chemical Safety for disposal.


	RECORD KEEPING:
	Not applicable


	OTHER INFORMATION:
	Due to the short time for UV overexposure to occur, it is recommended that neither laboratory nor maintenance personnel work in a room where UV lights are on.
The Centers for Disease Control and Prevention and the NIH both agree that UV lamps are not recommended nor required in biological safety cabinets and discourage their use.

Retrofitting any equipment such as UV lamps into a biological safety cabinet may alter the air flow characteristics of the cabinet and invalidate any manufacturer warranty and is not recommended.

Individuals using a trans-illuminator box should be trained in the dangers of exposure to UV irradiation and in how to use PPE to prevent the adverse effects of exposure.
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