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1.
Introduction
A Class II Biological Safety Cabinet, combined with proper microbiological technique, provides primary containment for low to moderate risk micro-organisms. This containment is accomplished by laminar air flow and HEPA (high efficiency particulate air) filtration. 

Biological Safety Cabinets must only be used where appropriate, operators must receive sufficient training in their use and cabinets must be tested and maintained in an efficient working state.   

The Class II Biological Safety Cabinet, under proper conditions, provides protection to the product, the worker and the environment. The Biological Safety Cabinet is not a substitute for good laboratory practice. Aerosols can escape from the front aperture if there is disruption to the inward directional airflow and chemical vapours may pass through the HEPA filters. Most Biological Safety Cabinets do not provide protection from toxic chemicals or radionuclides.
2.
Scope
This policy is applicable to Class II Biological Safety Cabinets (sometimes referred to as microbiological safety cabinets) used for the containment of biological agents. For the different types of cabinets and their uses see Appendix 1.
3.
Authorisation
All operations and research activities involving Biological Safety Cabinets within a School must have the authorisation of the Head of School (or their representative). 
All Class II Biological Safety Cabinets must be registered with the Biological Safety Officer.
4.
Responsibility

4.1
Management Responsibility

Heads of School/Directors are responsible for ensuring that this policy is implemented within the School.

Directors of Research and Principal Investigators are responsible for ensuring that researchers, technicians and other staff under their supervision or control adhere to the procedures outlined within this policy.

4.2
Staff/Student Responsibility

Staff and students have the responsibility to carry out their research or other activities involving the use of biological safety cabinets in accordance with the requirements of this policy 

5.
Risk Assessment

All work involving the use of biological materials must be the subject of a suitable and sufficient risk assessment. The level of containment required will be determined by the assessment and in particular the class of biological agent concerned. 
Contact the Biological Safety Officer and ascertain the class of the cabinet and ensure that the required class of containment and user protection is used.
6.
Laminar Flow Cabinets
Laminar flow cabinets (See Appendix 1) do not offer user protection.

If a cabinet does not provide user protection, a clear notice to this effect must be placed on these cabinets.
Note.  Class I Biological Safety Cabinets do not offer product protection since the inward flow of unfiltered air from the laboratory can carry microbial contaminants into the cabinet. They are not appropriate for handling research materials that are vulnerable to airborne contamination. 
7.
Maintenance and Testing
7.1 
Certification

A Class II Biological Safety Cabinet must be certified by a qualified individual at the following times:

· when newly installed

· when moved or relocated

· after major repair such as replacement of HEPA filters or motor

· annually (minimum) but preferably every 6 months.

Before an inspection, maintenance or service event takes place, decontamination of the cabinet may be required. The level of decontamination required should be appropriate to the type of maintenance event taking place and must be the subject of a suitable and sufficient risk assessment. Service engineers, contractors etc should be informed of any potential risks including the contamination status of the cabinet prior to the service.

The Biological Safety Officer should be contacted regarding appropriate decontamination procedures. 
7.2 
Monthly Testing
All Class II Biological Safety Cabinets must be tested by local staff on a monthly basis. A designated named member of staff should take monthly anemometer readings and record on the pro forma provided (see Appendix 2). If the reading is below the threshold, the laboratory supervisor and the Biological Safety Officer should be immediately informed.

7.3
Daily Checks


Every time the cabinet is switched on, the procedure detailed in the cabinet instruction manual must be followed. The visual & audio alarms and the airflow should be checked before completing the check-off form. The form attached to the cabinet should be completed with respect to date, time, operator and sample e.g. name of cell line, virus or bacterium. (See pro forma, Appendix 2). 
Do not use the cabinet if any of these checks fail and inform the laboratory supervisor.
8. 
Operating Procedures

8.1
If not already carried out, the cabinet should be air purged for at least 20 minutes to remove airborne contamination before use.
8.2
The work surface should be wiped down with an appropriate disinfectant; e.g. 2% Trigene®, 70% industrial methylated spirit is usually suitable (if a burner is present, make sure it is not lighted). Do not depend on a UV germicidal lamp to provide a sterile work surface.
8.3
If not already done, carry out the daily operation test as detailed above. 
8.4
Place everything needed to complete the particular procedure inside the cabinet prior to beginning work. As little as possible should pass in or out through the air barrier until the procedure is complete. Remove unnecessary items as excessive materials may disrupt the airflow. 

Try to restrict the opening and closing of lab doors and walking traffic in the work area when the cabinet is being used. Limit arm movements and do not make fast, pumping motions. Gentle movement is best! These activities may also disturb the cabinet's airflow, depending on the design.
If appropriate to the design of cabinet, remove any items on the intake grilles that may block or disrupt the air supply. 

8.5   
Arrange implements in a logical manner to segregate clean and dirty materials. Provide a container of Virkon( or other suitable detergent such as Trigene® for wastes on the inside of the cabinet. 
8.6 
Always wear a lab coat and gloves. If pathogenic material is being used in the cabinet, use the designated lab coat (which must be autoclaved before being sent to the laundry). There is no need to autoclave lab coats used solely for non-pathogenic work.

8.7   
Conduct your work at least 10 cm (4 inches) back from the glass view panel. The middle third of the work surface is the ideal area to be used.

8.8
If a small burner is required and is appropriate to the design of cabinet, place it to the middle of the workspace so that the flame is vertical and kept low. Most procedures should not require use of a flame when combined with good aseptic technique and proper cabinet use.

8.9
Prevent movement of any loose paper, e.g. filter paper, in the cabinet or it may be caught in the air stream and pulled to the motor or HEPA filter.

8.10   
On completion of the work, decontaminate the surface or enclose any items that have been in direct contact with the infectious agent. Fill and empty infected pipettes three times in Virkon( before disposing into a Sharps Box. Cover waste containers.

8.11
Allow the cabinet to operate for five minutes with no activity in order to purge airborne contaminants from the work area.

8.12
Remove all equipment from the cabinet and decontaminate interior work surfaces.
8.13
Thoroughly scrub your gloves with 70% alcohol and dispose in autoclave bag. Wash your hands and wrists with warm, soapy water.

8.14
Shut down cabinet following the procedure as detailed in cabinet instruction manual.

9.
Biohazardous Spills 

Perform decontamination steps while the cabinet is operating to prevent the escape of contaminants.

Spray or wipe all potentially contaminated walls, work surfaces, and implements with disinfectant (70% alcohol, 2% Virkon( or 2% Trigene®.) If the spill is large, dry the work surface with tissue and decontaminate with disinfectant before wiping clean.
10.
Information and Instruction

All staff and students who use Biological Safety Cabinets must be provided with adequate information, instruction and training on their safe use and maintenance. 
11.
Supervision

Laboratory supervisors must ensure that where cabinets are provided, that all procedures are followed by staff and students, particularly new or inexperienced users.
12.
Record Keeping

All Schools must keep a register of Biological Safety Cabinets along with maintenance and test certificates. Copies of Daily Test Records should be available for audit.
13.
Monitoring/Audit

Schools/Directorates should monitor the compliance of this policy particularly the daily testing and maintenance requirements. Records of maintenance events, instruction and training, etc. should be made available for audit by internal/ external auditors. 
14.
Regulations & Guidance

The Control of Substances Hazardous to Health Regulations (Northern Ireland) 2005 (SR 2003/34) as amended.

An Introduction into Local Exhaust Ventilation (HSG37) HSE Books

Biotechnology. Performance criteria for Microbiological Safety Cabinets. EN 12469:2000 British Standards
15.
Appendices

Appendix 1 
Biological Safety Cabinets and Laminar Flow Cabinets

Appendix 2 
Cabinet Check Record Pro forma
Appendix 1

Biological Safety Cabinets and Laminar Flow Cabinets
Biological Safety Cabinets (BSCs) are the most commonly used primary containment devices in laboratories working with infectious agents. Properly maintained Class I and II BSCs, when used in conjunction with good microbiological techniques, provide an effective containment system for safe manipulation of moderate and high risk micro-organisms (Category 2 and 3 agents). Both Class I and II BSCs have inward face velocities that provide comparable levels of containment to protect laboratory workers and the immediate environment from infectious aerosols generated within the cabinet (Note: aerosols may escape if there is disruption to the inward directional airflow – see below). Class II BSCs also protect the research material itself through high-efficiency particulate air filtration (HEPA filtration) of the air flow down across the work surface (vertical laminar flow). Class III cabinets offer the maximum protection to laboratory personnel, the community, and the environment because all hazardous materials are contained in a totally enclosed, ventilated cabinet.

Class I Biological Safety Cabinet

The Class I Biological Safety Cabinet is a negative-pressure, ventilated cabinet usually operated with an open front and a minimum face velocity at the work opening of at least 0.7 m/s. All of the air from the cabinet is exhausted through a HEPA filter either into the laboratory or to the outside. The Class I BSC is designed for general microbiological research with low and moderate risk agents, and is useful for containment of mixers, blenders, and other equipment. These cabinets are not appropriate for handling research materials that are vulnerable to airborne contamination, since the inward flow of unfiltered air from the laboratory can carry microbial contaminants into the cabinet. 

Class II Biological Safety Cabinet

The Class II Biological Safety Cabinet is designed with inward air flow at a velocity to protect personnel (>0.4 m/s), HEPA-filtered downward vertical laminar airflow for product protection, and HEPA-filtered exhaust air for environmental protection. 
It is imperative that Class I and II biological safety cabinets be tested and certified in situ at the time of installation within the laboratory, at any time the BSC is moved, and at least annually thereafter. Certification at locations other than the final site may attest to the performance capability of the individual cabinet or model but does not supersede the critical certification prior to use in the laboratory. 
As with any other piece of laboratory equipment, personnel must be trained in the proper use of the biological safety cabinets. Of particular note are activities that may disrupt the inward directional airflow. Repeated insertion and withdrawal of the workers' arms into and out of the work chamber, opening and closing doors to the laboratory or isolation cubicle, improper placement or operation of materials or equipment within the work chamber, or brisk walking past the BSC while it is in use have been demonstrated to cause the escape of aerosols from within the cabinet. Class I and II cabinets should be located away from traffic patterns and doors. Air flow from fans, room air supply louvres and other air moving devices can disrupt the airflow pattern at the face of the cabinet. Strict adherence to recommended practices for the use of BSCs and their proper placement in the laboratory are as important in attaining the maximum containment capability of the equipment as is the mechanical performance of the equipment itself.

Laminar Flow Cabinets

Horizontal laminar flow "clean benches" are used in clinical, pharmaceutical, and laboratory facilities strictly for product protection. This equipment must never be used for handling toxic, infectious, radioactive, or sensitising materials, since the worker sits in the immediate downstream exhaust from the "clean bench." Vertical laminar flow cabinets may be useful for certain manipulations of clean materials (e.g., pouring agar plates) but should not be used when working with infectious materials.
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