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STANDING OPERATING PROCEDURE

Operation and Maintenance of Class II Biosafety Cabinet

I.
PURPOSE:  To provide guidance on the proper use and routine maintenance procedures for Class II biological safety cabinets.

II.
SCOPE:  Applies to all military and civilian personnel who use or are responsible for the care of these biological safety cabinets.

III.
REFERENCES:


A.
Operator's manuals for biological safety cabinets.


B.
The Center for Disease Control's “Biosafety in Microbiological and Biomedical Laboratories”, U.S. Department of Health and Human Services, Public Health Service, Centers for Disease Control and National Institutes of Health, U.S. Government Printing Office, Washington, D.C. 20402. HHS publication number (CDC) 84‑8395.

IV.
RESPONSIBILITIES:


A.
Chiefs, Department of Animal Medicine and Resources will review this SOP annually.


B.
The section OIC’s will ensure this SOP is implemented within their section and will develop annual updates.


C.
The section NCOIC’s are responsible for the execution of the military aspects of this SOP at their level.  The NCOIC will initiate annual maintenance and certification checks through Medical Maintenance.


D.
The Contract Animal Caretaker Supervisor will:



1.
Ensure biosafety equipment is operated and maintained in compliance with this SOP.



2.
Provide all animal caretakers under their supervision the proper equipment, supplies, and training to enable them to operate and maintain biosafety equipment in their assigned rooms.


E.
The NCOIC, DAM and DAR will ensure that preventive maintenance and certification checks are performed annually through Medical Maintenance.


F.
All applicable personnel will read and comply with the provisions herein.

V.
DEFINITIONS:


A.
Aerosol - A colloid of liquid or solid particles suspended in gas, usually air.


B.
Biological Hazard - A biological entity which presents a risk or potential risk to the well being of man, either directly or indirectly through disruption of his environment.  The term is often contracted to "biohazard".


C.
Containment - Prevention of agent transmission from one point to another.


D.
Contamination - Any foreign substance that makes an unwanted incursion.


E.
Decontamination - The destruction or reduction of hazardous entities to safe levels.


F.
Disinfectant - A chemical agent that kills or inactivates microorganisms.


G.
HEPA Filter - A high efficiency particulate air filter, technically capable of retaining 99.97% of all particles 0.3 micron in diameter.


H.
Laminar Airflow - Airflow in which the entire body of air within a designated space moves in a single direction along parallel lines.


I.
Laminar Flow Biological Safety (Biosafety) Cabinet - A class II cabinet providing simultaneous personnel/environment protection and a contamination-free work area in which to handle products/materials.


J.
Micron/Micrometer - A unit of length equal to 10-6 meters.


K.
Negative Pressure - Pressure in a space less than ambient which causes an inflow of air into the space.


L.
Plenum - An enclosed space in which the pressure of the air is greater of less than that of the atmosphere outside, in biosafety cabinets it is also a chamber for conveying or containing air.


M.
Positive Pressure - Pressure in a space, greater than ambient, which caused an outflow of air from the space,

VI.
PROCEDURES:


A.
General:



1.
The laminar flow biological safety cabinet is designed for work with only Biosafety Levels 1, 2, and 3 (low to moderate risk) agents as listed in The Center for Disease Control’s “Biosafety in Microbiological and Biomedical Laboratories”.



2.
The HEPA filter of the cabinet removes only particulates and not gases.  Since most biosafety cabinets are partially re-circulating, there will be gaseous buildup to the point of equilibrium between the product work area (containment area) and the surrounding environment.




a.
Never use explosive or flammable substances in a biosafety cabinet unless a qualified industrial hygienist or safety officer has evaluated the risk.




b.
Do not use toxic chemicals, radiological substances, and other non-microbiological hazards within a biosafety cabinet unless a qualified industrial hygienist or safety officer has evaluated the risk and appropriate protective measures are taken.




c.
Do not use an open flame within a biosafety cabinet unless a qualified industrial hygienist or safety officer has evaluated the risk.  Open flame disrupts the directional air stream.  Place burners, if used, at the rear of the work area where the air turbulence caused by the flame will have the least possible effect.



3.
Whenever the potentially contaminated areas (drain pan under the work surface, blower area, pre-filter area, or contaminated air plenums) of the cabinet must be entered, ensure that the unit is first decontaminated by use of the appropriate methods.  In the case of microbiological agents, formaldehyde gas is recommended and requires personnel experienced in its use.



4.
The life expectancy of a HEPA filter under normal laboratory conditions is at least five years.  However, the life of a HEPA filter is determined by how it is used and how often.  Misuse of the filter such as a heavy dust load within the cabinet, the use of bunsen burner, or misusing corrosive chemicals will shorten the filter’s useful life.  As HEPA filters load with particulates, the cabinet’s magnehelic gauge (optional) will indicate a gradual increase in the static pressure in the filter plenum.  This indicates that a higher pressure is required to deliver the same air volume through the filters, but is not a direct reflection of airflow and therefore not necessarily an indication that HEPA filters need to be replaced.



5.
The ideal location for biosafety cabinets is a dead end corner of the room away from disruptive air currents such as those created by doorways, personnel traffic, and air conditioning or heating vents.  Locate the cabinet away from dusty areas.



6.
If the cabinet exhausts its air into the room instead of venting it to the outside, a minimum of 12 inches of clearance is required between the top of the cabinet and the ceiling for accurate airflow measurements.  However, 4 inches of top clearance is sufficient for day-to-day operation of the cabinet.



7.
To ensure that biosafety cabinets are functioning properly they must be certified before initial use, after relocation or damage, after each filter change, and on an annual basis.



8.
Once started, it is recommended that all biosafety cabinets be left running continuously.  Continuous operation promotes containment and cleanliness.  If the blowers are turned off, the unit becomes contaminated with room air.  To decontaminate the product work area, the blower must be run for about 5 minutes to begin the removal of contaminates and then the interior of the cabinet must be disinfected.


B.
Operation of the Biosafety Cabinet:



1.
Start-up procedure




a.
If the unit has not been left running continuously, turn the blower switch to ON.  Ensure that cabinet airflow is occurring by listening for the blower sound or feeling the airflow across your fingers.




b.
Turn on the fluorescent light and at the same time ensure that the ultraviolet light (optional) is turned off.





(1)
Ultraviolet light rays are injurious to human eyes.  Eyes and skin should not be exposed to ultraviolet light.  Operate ultraviolet lights only after working hours, and when no one is in the room.  Never leave an ultraviolet light on while personnel are in the room.





(2)
Ultraviolet light cannot be relied upon as the sole decontaminating agent.  Perform additional surface disinfection both before and after every cabinet use.




c.
Check to determine that the drain valve under the work area is in the closed position or the drain coupling is capped.




d.
Wipe down the interior product work area of the cabinet with a surface disinfectant, such as Clidox.  NOTE: Some disinfectants, such as hypochlorite solutions, will corrode or stain the stainless steel surfaces.




e.
Place all work materials to be used for the next procedure inside the cabinet.  Disinfect the exterior of these materials.  Within the work area, arrange implements in a logical order so that clean and dirty materials are segregated, preferably on opposite sides.




f.
Do not place excess equipment or supplies within the cabinet as this procedure contributes to greater air turbulence within the cabinet.  Never block the front and rear perforated grilles, as this disrupts the airflow, causing turbulence and promoting contamination of the product work area.




g.
After the required equipment is in place inside the cabinet, close the view screen and securely clamp it in place.  Never operate the cabinet with the view screen in any other position.  The twelve-inch opening is essential for proper unit operation.


C.
Working in the Biosafety Cabinet:



1.
Wash hands and arms with germicidal soap both before and after working in the cabinet, especially when working with materials contaminated with hazardous microbiological agents.  Operators will wear disposable sleeves or long sleeved gowns or lab coats with tight-fitting cuffs and sterile gloves.  This minimizes the shedding of skin flora into the work area and protects hands and arms from contamination.



2.
Work with a limited number of slow deliberate movements.  Minimize movement of your arms or equipment in and out through the air barrier.  Anytime it is necessary to raise the view screen to place supplies or equipment into the cabinet, operate the cabinet for three minutes, with the view screen in proper position, prior to recommencing work within the cabinet.



3.
The opening and closing of room doors causes disruptive air currents.  Keep to a minimum while the biosafety cabinet is in use.



4.
For operating comfort, it is recommended that the top of the operator’s shoulder be at the same height as the bottom of the view screen.  Provide an adjustable chair for the cabinet operator if its use is compatible with normal work patterns/procedures.



5.
Never operate the biosafety cabinet while a warning light or alarm is on.  These devices indicate a compromise of cabinet integrity, and the problem must be corrected prior to continuing work.


D.
Cleaning the work area:



1.
After a procedure has been completed, enclose all equipment and materials that have been in contact with the research agent (soiled bedding and cages) in some manner (plastic bags) and decontaminate the entire outside surface of the enclosure medium or if possible decontaminate the equipment itself.  Allow the cabinet to run for three minutes with no activity so that airborne contaminants will be purged from the product work area.



2.
Next, remove all equipment and contained waste is removed from the cabinet.



3.
After all materials have been removed, decontaminate the cabinet interior surfaces.


E.
Contaminated Spills:



1.
Remove liquid spills that fall through the perforated grilles through the drain valve after proper decontamination.



2.
In cleaning solid waste spills, assume that the drain pan area is contaminated.  Use caution in the way you approach the task.  With this in mind, simply lift up the solid work surface or the perforated grille and remove the spilled waste by a safe method for proper disposal.



3
After removal of liquid or solid contaminated waste, clean and decontaminate the drain pan area under the work surface.


F.
Trouble shooting - see the operator’s manuals


G.
Common errors to avoid:



1.
Do not have the view screen open.



2.
Do not forget to disinfect all surfaces before and after working in the cabinet.



3.
Do not block air intake grilles (front or rear).



4.
Do not omit any steps in proper cage changing technique while utilizing the biosafety cabinet.



5.
Do not leave the ultraviolet light on when personnel are in the room.



6.
Do not operate the unit while there is a warning signal.



7.
Do not change cabinet blower speed.  If a decrease in measured air velocity is noted, notify medial maintenance.



8.
Do not overload the product work area.



9.
Do not store equipment or supplies in or on top of the cabinet.



10.
Do not forget to close the drain valve.

VI.
SUPERSESSION NOTICE: This SOP supersedes SOP-DVM-349 dated March 1997.

REVIEWED AND APPROVED:

JOHN H. PARRISH

LTC, VC

Director, Division of
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