Biological Safety Cabinet (BSC) Protocol

A properly balanced and used Class II Biological Safety Cabinet (BSC) will do an excellent job of controlling airborne contaminants only if appropriate contamination control procedures and aseptic techniques are also employed. 

General Suggestions

· All BSCs shall be professionally certified at the time of installation and annually thereafter. If a BSC is to be moved, it shall be professionally decontaminated before moving and recertified before work commences. Contact the Biosafety Officer for assistance with certification, decontamination and other services. 

· Do not block the front, rear or side intake grills with equipment or supplies.

· Do not work in a BSC while a warning light or alarm is signaling.

· Keep the work area of the BSC free of unnecessary equipment or supplies.

· The BSCs are equipped with ultraviolet (UV) lights. If good procedures are followed, UV lights are not needed. UV lights will destroy the plastic equipment and supplies in the laboratory. All UV lights shall be turned off whenever the laboratory is occupied. UV lights will not be used unless the BSC is completely empty.

· Do not use toxic, explosive, or radioactive substances in the BSC unless the Facility Director has approved the procedure.

· Keep your laboratory meticulously clean. Minimize storage of boxes and supplies particularly near or on top of the BSC.

· Wash your hands thoroughly before and after working in your BSC. Wearing a clean laboratory coat and gloves while working in a BSC increases your safety and helps reduce contamination of research materials. 

· On a monthly basis decontaminate under the work grills and work surfaces if these parts are removable.

· The effectiveness of the BSC is a function of directional airflow, inward and downward, through a high efficiency particulate air filter (HEPA). Anything that disrupts the airflow pattern reduces cabinet effectiveness, such as; rapidly moving your arms in and out of the BSC, people walking rapidly behind you, down-drafts from ventilation systems, drafts from open laboratory doors, and excess supplies and equipment in the cabinet.

· Understand how your BSC works. Plan your work ahead. Protect yourself, your research, and your coworkers

Use of the BSC

· Turn off the ultraviolet (UV) germicidal lamp and turn on the fluorescent light, inspect the air intake grilles for obstructions and foreign materials. Remove any obstructions. Make sure the view screen window (sash) is adjusted (if adjustable) to the proper height.

· Turn on the blower motor and allow it to operate for at least five minutes. This purges the air from the internal BSC cabinetry.

· Next, disinfect the interior surfaces of the BSC by wiping with appropriate disinfectant such as 1:10 Wescodyne or 1:10 dilution of household bleach, 5.25% sodium hypochlorite, “chlorox”. Caution -- 70% Ethanol is highly flammable—DO NOT USE in the presence of flame or spark.

· Place a plastic-backed pad or bench liner on the dry, disinfected work surface of the BSC. Avoid covering the air intake and exhaust grilles.

· Install all necessary items for your experiment in the BSC at this time. Keep clean items segregated from dirty items. Minimize the amount of equipment and supplies; overloading the working zone with equipment and supplies may compromise the effectiveness of your BSC. Organize your material so that dirty “contaminated” items are not passed over (cross contaminate) clean items. Work from “clean” to “dirty” areas. A good work layout of materials would position clean items, i.e., pipettes, cultures, flasks, etc. toward the front or either side of the work surface. Place your waste container and contaminated pipette trays to the rear. You should work at least six inches back from the front of the air intake grille.

· The vacuum flask system in your BSC, may be a separate vacuum system from the house vacuum. Protect the house vacuum system or pump from contamination by installing a trap and filter system. Use a primary collection flask containing disinfectant, followed by an overflow flask, which leads through a HEPA or hydrophobic filter. 
· After all equipment and supplies are added to your BSC, allow it to operate for an additional three to four minutes. This will allow the BSC to purge itself of airborne contaminants.

· Assume a comfortable sitting position in front of the BSC. Your chair should be adjusted to a comfortable height that promotes ergonomic posture. When inserting your arms into the BSC remember that they are penetrating a delicate “curtain” of air. Allow the air curtain to stabilize around your arms before starting work. Avoid making rapid, jerking arm motions. Use smooth motions that avoid disrupting the air curtain.

· Remember that the BSC air curtain is delicate and can only provide protection from contamination as long as it is not disrupted. The BSC is not a substitute for good microbiological practices and does not automatically provide you with protection from potentially hazardous materials or automatically prevent contamination of experimental materials.

· Follow good microbiological techniques, i.e., holding open tubes and bottles as horizontal as possible.

· Never mouth pipette. Use mechanical pipetting aids.

· Do not use vertical pipette discard canisters or baskets on the floor next to the BSC. Use horizontal pipette discard pans inside the BSC.

· It is not necessary to flame items. The flame creates turbulence in the airflow and will compromise sterility. If the lip of a tube or flask is wet, an aerosol may be created when the lip is flamed. Additionally, heat buildup can also damage expensive HEPA filters. Unattended burner pilot lights have created extensive fire damage to BSC’s and sometimes entire laboratories.

· If you need to introduce new items or remove items from the BSC, move your arms in and out slowly to minimize airflow disruption.

· If you use equipment that creates air turbulence, i.e., centrifuge, blender, or sonicator, place the equipment as far back in the BSC as possible (usually 1/3 of the way back from the front intake grill is acceptable). Stop other work while the equipment is operating.

· Clean up all spills inside the BSC immediately and then wait 3-5 minutes before resuming work, if your laboratory operating procedures allow.

· Store tissue culture flasks in the incubator within small secondary trays to help minimize contamination. 

· Trays will also facilitate transfer to and from the BSC. 

· Keep your hands away from your face (face protection helps to minimize the potential for this route of exposure). 

· Avoid the use of glass Pasteur pipettes or needles and syringes. Substitute plastic for glass whenever feasible. Alternatives to glass Pasteur pipettes include: plastic pipettes, plastic transfer pipettes, plastic gel loading pipette tips and pipette tip extenders, aspirators, and flexible plastic aspiration pipettes. 

· If the use of sharps cannot be avoided, maintain a sharps container in the immediate vicinity of use. Discard intact needles and syringes immediately after use. Never recap, bend, break or otherwise manipulate sharps by hand. If you must remove the needle from the syringe, use the small opening on the top of the needlebox for this purpose. Forceps, tweezers, or small pliers may also be utilized. 

· Collect all waste within the BSC. Waste containers should be placed inside the BSC to avoid breaking the air barrier and bringing contaminated items out into the room. Smaller biohazard waste bags may be utilized along with beakers or shallow trays containing disinfectant for the collection and disinfecting of pipettes and other contaminated items. Waste can also be collected within the BSC in the following manner.

Horizontal collection: Horizontal trays containing disinfectant allow total immersion of pipettes. 

Vertical collection: Beakers containing disinfectant can be used if disinfectant is drawn up inside the pipette and allowed to run down the interior wall upon disposal into the beaker. 

Bags: Bags have the potential for creating aerosols when moved. Seal autoclave bags within the cabinet and place within a second bag. Carefully add water to the primary bag before sealing (25 ml for smaller bags, 200 ml for larger bags). The addition of water will help to generate steam within the bag during the autoclave cycle. 

· An externally mounted drain valve is located under the drain pan of many BSC’s. In the event of an accidental spill, you can remove large volumes of disinfected, spilled materials from under the work surface. The drain valve is not to be connected to a sink or similar drain. A bucket can be used to collect any spilled liquid for decontamination and disposal.

Cleaning the BSC

· After completion of work, enclose or cover all equipment and materials. Wipe items down with an appropriate disinfectant prior to removal from the BSC. Allow the BSC to run for five minutes to purge airborne contaminants from the work area. 

· Decontaminate interior surfaces (work surface, grilles, sides, back and inside front view screen) with an appropriate disinfectant after removal of all materials, cultures and apparatus. 

· If using 10% bleach solution on work surfaces, allow it to air dry then follow up with 70% ethanol wipe to prevent rusting of stainless steel surface. 

· Periodically decontaminate under work grills and work surfaces if these parts are removable. 

· Decontaminate liquid waste with household bleach diluted 10% against the volume of the waste. Allow at least a 30 minute contact time for full decontamination. 

· Transport waste to autoclave in a leak-proof container. 

Flammable Or Explosive Materials Within BSC’s

Standard electrical systems of Class II BSC’s are not explosion proof. No flammable or explosive

materials (chemicals, cleaners, or solvents) should be used in a BSC. Most BSC’s are labeled with a

warning sign on the front face of the cabinet warning against the use of flammable or explosive materials

within the cabinet. Refer to your owners manual or call the biosafety officer for proper guidance. Under no circumstances should a chemical’s vapor concentration be allowed to approach its level of flammability.

Each BSC type has its own ventilation characteristics. Remember, in the absence of a canopy exhaust

duct connection, a BSC’s air is recirculated within the laboratory. This can return a vapor or gas

contaminant back to the “clean” work space until equilibrium is reached. Standard BSC HEPA filters do

not remove chemical contaminants from the air. A chemical’s equilibrium concentration level depends on

the vapor or gas generation rate at the work space and the air exchange characteristics of the BSC and the

laboratory facility.

HEPA filters remove only particulates. Gases and vapors will readily pass through HEPA filters and

must be controlled by other methods. When planned work involves chemical carcinogens or solvents, it

is necessary to evaluate the quantities to be used to determine the amount that might be entrained in the

BSC air stream during an accident.

