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 Abbreviations
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	Internal quality control

	BSL2
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	BSL3
	Biosafety level 3


1. Introduction


1.1 
Purpose and Scope

This procedure describes the use of Class I and Class II Microbiological Safety Cabinets (MSC).

This procedure is for use in the Biosafety level 2 and Biosafety level 3 Laboratories 
of the Microbiology Department.

This document describes the start up, use, maintenance, closure and fumigation of Microbiological Safety Cabinets.

2. Health and Safety

Microbiological safety cabinets are used to handle potentially infectious specimens and cultures. Refer to the health and safety information enclosed in individual SOPs that recommend the use of a microbiological safety cabinet. Additionally, the airflow through the front of the cabinet, and the efficiency of the HEPA filters must be adequate to provide protection.

3. Related documents
Overview of Biosafety level 3 Laboratory 

Insert document number here
Equipment management and control 



Insert document number here
BSL3 Laboratory and Microbiological Safety Cabinet 

Fumigation Form 





Insert document number here
Operation of the formaldehyde meter 


Insert document number here
Fumigation of microbiology safety cabinets


Insert document number here
Equipment error/fault log




Insert document number here
Class II microbiological safety cabinet maintenance 

Insert document number here
(lab name/number)

Maintenance log for BSL3 (lab name/number)

Insert document number here
4. Summary of the Procedure

Class I MSC are designed to protect individuals from infectious aerosols. They consist of a contained cabinet with an opening in the front to allow access to the work being carried out. A motor draws air into the cabinet through the front opening at a speed of between 0.7 and 1.0ms-1. This air moves the potentially infectious aerosols away from the operator, first through a pre-filter to remove large dust particles then through a HEPA (High Efficiency Particle Absorption) filter to remove any infectious agents before the air is released into the atmosphere outside of the building. HEPA filters retain 99.97% of particles of > 0.3μm in diameter. 

Class II MSC are designed to protect the user as well as the samples being processed within it. This is achieved by the inflowing air passing through a HEPA filter prior to passing over the work area of the cabinet, before exiting the cabinet via another HEPA filter. The airflow through the opening at the front of the cabinet should be between 0.7 and 1.0ms-1
. After passing through the HEPA filter the air from the ‘Laminar flow’ cabinet in the describe location of the cabinet exhausts into the room
. This means that no solvents can be handled in there.

5. Responsibility, Personnel, Training and Competence Assessment

The Centre Director 
is responsible for ensuring the implementation and maintenance of this procedure. 

This procedure may be performed by your institute and department staff. Students and new your institute and department staff/students should be under supervision of a fully trained individual. From hereon in, in the interests of brevity, the term staff shall represent any of the above individuals. 

The laboratory manager ensures that the microbiological safety cabinets (MSCs) are maintained. It is the individual laboratory worker’s responsibility to raise day to day issues with the Laboratory Manager, Biosafety level 3 Supervisor or local Health and Safety Officer where appropriate.

A senior member of staff is delegated on behalf of the Centre Director as the Biosafety level 3 Supervisor
 for both BSL3 laboratories.

Each member of staff undertaking this procedure is responsible under Clinical Governance & Health and Safety at Work Act
 for the Quality of work performed and the safety of themselves and others.

In order to use an MSC, each individual must complete induction training.
6. Selection and Validation of process

Class I MSC conform to EN 12469:2000 and BS 5726:1992.
Class II MSC conform to EN 12469:2000 and BS 5726:1992
.
7. References

HSE: The management, design and operation of microbiological containment laboratories.

8. Abbreviations and Definitions

Delegated BSL3 Supervisor

The Biosafety level Three Laboratories are highly specialised facilities and a delegated BSL3 Supervisor (Insert person’s name here), who is responsible for overseeing the safe operation and maintenance of these areas. In the absence of the delegated BSL3 Supervisor, the responsibility for the BSL3 facilities passes to the local Departmental Safety Officer (DSO) 
(insert person’s name here). If both of these individuals are absent, responsibility passes to the Centre Director (insert person’s name here).
The delegated BSL3 supervisor will oversee that all maintenance requirements (daily, weekly, monthly, six monthly and yearly) as they are defined in section 6 are performed and recorded appropriately. This will be achieved by regularly monitoring the quality audit documents which evidence these activities and which are signed in respect of their performance by the scientist performing the duty and countersigned by a senior member of staff.

 

The delegated BSL3 supervisor will report directly to the Centre Director and liaise closely with the Department Safety Officer and management team on any safety matters or concerns arising from the operation of these facilities.

 

The delegated BSL3 supervisor will also engage with the local DSO, Centre Director and other senior members of staff in the performance of the twice-yearly BSL3 Laboratory Safety Audit and in the corrective management of matters arising.

 

The delegated BSL3 supervisor will always be in initial receipt of maintenance and quality reports relating to the BSL3 laboratories and the equipment within and will ensure that these documents and records are maintained and stored as required by the quality management system, and ensure that any issues are reported to the Centre Director and the DSO and local DSO.
9. Limitations and Pitfalls

Microbiological safety cabinets are precision instruments and must always be used by trained personnel. MSC are designed to protect the user from infectious aerosols (and the work from contamination in the case of Class II MSC). Only one individual must use the MSC at any one time and no other individual must be within 1 metre of the MSC or the turbulence created may result in the release of aerosols from the cabinet. 

10. Quality Control procedures 
IQC results must be recorded on the appropriate IQC Form
:
Maintenance log for small BSL3 (add laboratory name/number) 
Insert document number here
The airflows for the class I cabinets must be recorded at the beginning of each day prior to commencing any work within the equipment. The reading from the dial on the MSC as well as anemometer readings must be taken. See ‘Operating procedure’ 
In the event of Internal Quality Control (IQC) failure, the cabinet must not be used. If IQC results fail on repeat testing, refer to the Troubleshooting section of this procedure. The Laboratory Manager/Delegated BSL3 supervisor must be informed and corrective action must be taken and investigative results and outcome must be recorded on the Equipment Error / Fault Log Form’ Insert document number here.
11. Operating Procedure
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Figure 1
. Display and control panel of class I MSC in both BSL3 laboratories
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Figure 2. 
Display and control panel of class II laminar flow MSC in the Culture Laboratory (2/448) – 
11.1 
Operation of a Class I Microbiological Safety 
Cabinet (refer to figures 3 & 4)
Remove or lift the front panel (as appropriate) and store safely away from any equipment, doors and gangways if necessary. 

NB 1. The Class I MSC in (describe location) have two different doors. A regular, lightweight door that must be put in place at the end of each day and a heavy “fumigation” door that must be used during MSC fumigation. 

Turn on the fan and the light (if controlled by a separate switch). 
Allow the airflow to stabilise and check that the reading is satisfactory (a reading of “SAFE” or by the digital readout (Record this on the appropriate IQC form). The cabinet will alarm if these criteria are not met. In this case, inform the delegated BSL3 supervisor immediately.
Record the airflow of the cabinet using the anemometer as follows. 
The style of anemometer that we use is a rotating vane anemometer (TSI / Airflow LCA301). This means that the digital display may be observed whilst the reading is being taken. Ensure that the head is in the correct position so that the display faces away from the cabinet whilst the arrows on the side of the circular head point into the cabinet. 

Switch on the power by sliding the button on the front of the instrument from the ‘O’ to the ‘1’ position or by pressing the power button. Ensure that “VEL” is displayed on the screen (press the second button on the anemometer until it is).
Position the rotating blades of the anemometer in the MSC opening. Make sure the arrow on the anemometer head is pointing in the direction of the airflow (into the cabinet). Ensure that the anemometer is held at the same angle as the opening (figure 3).

Once the speed of the blades has stabilised, press and release the button on the handle of the anemometer and hold it still until the reading is displayed. This will give a velocity reading.
Repeat this a further four times across the opening and calculate an average velocity as indicated in figure 2.
Record all five readings on the appropriate IQC form.
If any of the five readings are outside of the recommended range (0.7 – 1.0ms-1 for the Class I MSC) then the MSC may not be used. Inform the delegated BSL3 supervisor immediately. 

[image: image7]Figure 3 a & b. Side view of two different Class I Biological Safety Cabinets. When taking anemometer readings, ensure that the centre of the vane lines up with the middle of and is parallel to the opening. Arrows indicate direction of airflow.

Figure 4. Five readings across the opening of the MSC are required. 

Clean the cabinet thoroughly with your validated disinfectant e.g. Tristel before commencing work.

Only one individual may be within 1m of the opening of the cabinet to prevent the disruption of airflow and the possible escape of infective aerosols. One may be seated or standing whilst working in the cabinet. 
The display on the cabinet must be checked periodically whilst working in the cabinet. An alarm will sound if the airflow fails, but it is good practice to check this periodically as alarms can fail. 
Do not overfill the cabinet with equipment or place equipment near the opening as this may cause turbulence and lead to the release of aerosols.

Do not over-reach for anything inside the cabinet. 

The internal floor of the MSC should be cleaned regularly with your validated disinfectant e.g. Tristel during the working day to prevent contamination. 

If possible, do not take packets of disposable items into the MSC. Place them outside the cabinet but within easy reach. This is to prevent clutter and them becoming contaminated.

If using a Class I MSC inside a BSL3 laboratory, it is imperative that all infectious material is sealed when the main laboratory door is opened or closed. This includes all sample/culture vials as well as the discard jar. This is to ensure that the change in air pressure that results in the door being opened does not potentially disturb the infectious material.
Upon completion of work, the cabinet fan must be left running for 15 minutes to remove any potential aerosols. After this time, the internal floor and walls of the cabinet must be thoroughly cleaned with your validated disinfectant e.g. Tristel and dried afterwards. 

Turn off the fan (and light) and replace the front panel.
If you are working in a MSC when it fails, all hazardous material should be sealed as quickly as possible. Replace all of the lids and caps of vessels containing hazardous material immediately. The failure should be apparent by an audible alarm, but it is good laboratory practice to periodically check the pressure gauge whilst working the MSC as alarms can fail.
11.2
Operation of a Class II Microbiological Safety Cabinet – you may need to edit this to describe your cabinet
NB. The Class II MSC has a sliding glass door. It is essential that the two black handles be opened to allow the front panel to move away from the body of the MSC before the glass door is moved up or down otherwise you will damage the door magnets. 

Open the entire front panel by turning both black handles 180° anticlockwise. Slide the glass door up and turn on the fan and light. Push the entire front panel in and close this by turning both black handles 180° clockwise. Allow the airflow to stabilise and check that the reading is satisfactory (the display will read “Cabinet SAFE”). Record this on Class II Microbiological safety cabinet maintenance form (location) insert document name here.
Clean the cabinet thoroughly with your validated disinfectant e.g Tristel before commencing work. The area under the grill and base-plate must be cleaned weekly as part of the weekly Wednesday laboratory cleaning and this must be recorded on form insert document name here.

Only one individual may be within 1m of the opening of the cabinet to prevent the disruption of airflow. One may be seated or standing whilst working in the cabinet. 
The airflow dial/display on the cabinet must be checked periodically whilst working in the cabinet. An alarm will sound if the airflow fails, but it is good practice to check this periodically as alarms can fail. 

Do not overfill the cabinet with equipment or place equipment near the opening as this may cause turbulence and lead to the release of aerosols.

Do not over-reach for anything inside the cabinet. 

The internal floor of the MSC should be cleaned regularly with your disinfectant e.g. Tristel during the working day to prevent contamination. 

If possible, do not take packets of disposable items into the MSC. Place them outside the cabinet but within easy reach. This is to prevent clutter and them becoming contaminated.

Upon completion of work, the cabinet fan must be left running for 15 minutes to remove any potential aerosols. After this time, the internal floor and walls of the cabinet must be thoroughly cleaned with your validated disinfectant e.g. Tristel and dried afterwards. 

Turn off the fan (and light) and close the front panel as follows: Open the entire front panel by turning both black handles 180° anticlockwise. Slide the glass door down and push the entire front panel in and close this by turning both black handles 180° clockwise.
If you are working in a MSC when it fails, all hazardous material should be sealed as quickly as possible. Replace all of the lids and caps of vessels immediately. The failure should be apparent by an audible alarm, but it is good laboratory practice to periodically check the pressure gauge whilst working the MSC as alarms can fail.
12.
Spillages

Small, contained spillages of liquid cultures (<10mL) or patient specimens within the MSC can be dealt with safely knowing that the MSC will contain any aerosols. Contaminated gloves may be removed and placed into the discard jar in the MSC. Spillages within the MSC may be covered in paper towels soaked in your validated disinfectant e.g. Tristel and mopped up. The towels must be placed in the discard jar. 

Spillages
 in the BSL3 laboratory that result in splashes of specimen or culture outside of the MSC must be dealt with more seriously. Contaminated garments such as gloves, gowns and possibly personal clothing must be removed immediately, if it is safe to do so, i.e. an individual should not prolong their exposure to an infective aerosol whilst trying to remove complicated garments that may be contaminated.  

Leave the MSC running, push the alarm button within the Biosafety level 3 Laboratory and leave the laboratory as quickly as possible. Close the door behind you and wait in the red-marked area of ante room. If the internal alarm was not activated prior to evacuating, activate the alarm in the ante-room. Do not return to the laboratory and do not enter the corridor. Other members of staff will attend to the laboratory upon hearing the alarm and advise on the next course of action (also refer to: Overview of Biosafety level 3 Laboratory insert document name here and Decontamination of an individual from BSL3 insert document name here.
13. Maintenance

Microbiological safety cabinets are installed, validated and maintained by external contactors.  The external contractor that we use is (insert name of contractor here).

13.1
Fumigation of Class I Microbiological Safety Cabinets (MSC) following spillage or prior to maintenance.

NB. 
Fumigation of safety cabinets must only be carried out by competent personnel – see. This is assessed by competence assessment insert document name here.
NB. 
Two members of staff are required when checking that the MSC has not leaked formaldehyde after 30 minutes. One should observe the other from a safe distance and be ready to intervene should anything happen to that member of staff.  
The airflow of class I cabinets must be recorded each day when they are used. This airflow must be checked daily using an anemometer.
The MSC must be cleaned before each use, between job steps and at the end of each day.
The area under the base-plate and grill of the Class II MSC must be cleaned weekly (describe when this will be done e.g. Wednesday morning lab clean). Lift the base-plate and grill up and clean underneath thoroughly with your validated disinfectant e.g. Tristel. 

MSC are serviced every six months by the external contractor insert external contractor name here (following fumigation). The air flow is checked, the pre-filter is replaced and the integrity of the HEPA filter is assessed. The personnel protection efficacy of the cabinet is assessed with a KI discuss test every 12 months. The service is recorded on a sticker attached to the outside of each safety cabinet and documentation is held indefinitely in insert location here. 
N.B the class II cabinet in the insert location here is not routinely fumigated prior to servicing, only if the HEPA filter needs to be changed or internal repair work. The contractor will specify if this is the case. The your institute and department does not undertake fumigation of the class II cabinet insert location here since the cabinet vents inside. The external contractor insert name here will undertake this fumigation.
14. Troubleshooting

In the event of equipment error or fault, the step-by-step investigation details must be recorded on the ‘Equipment Error / Fault Log Form’ insert document name here.
The purpose of this is not only to provide a detailed record of the error / fault, but to illustrate frequently encountered problems and how they were resolved, which may minimize the time spent rectifying similar problems in the future.

Initially make a record of the in-house action taken. If this fails to resolve the problem, contact insert external company’s name and contact details here. Record details of all communications on the ‘Equipment Error / Fault Log Form’ insert document name here.
The microbiology management team and/or the delegated BSL3 supervisor must be informed as contingency plans may need to be instigated.
When the investigation is in-progress, the equipment error / fault form is temporarily attached with tape to the front of the equipment, so that all staff can see that the equipment is not currently working and the reason is being investigated. When the error / fault is resolved, the completed form is placed in the Quality Folder

For further details refer to Equipment management and control (insert document name here)
16. Forms/templates used

Fumigation Form 





insert document name here
Equipment error/fault log




insert document name here
Class II microbiological safety cabinet maintenance 

insert document name here
(culture lab 2/448)

Maintenance log for small BSL3 (2/464)



insert document name here
16. Contingency plan 

In the event of equipment malfunction that is not resolvable by either in-house action or via initial technical support over the telephone, the following contingency plan is put into action until the equipment malfunction is resolved:

If you are working in a MSC when it fails, all hazardous material should be sealed as soon as possible. Replace all of the lids and caps of vessels containing hazardous material immediately. The failure should be apparent by an audible alarm, but it is good laboratory practice to periodically check the pressure gauge whilst working the MSC as alarms can fail.
The faulty cabinet must not be used, and any work that needs to be carried must be transferred to another available MSC. This may require risk assessment and will be arranged via the microbiology management team. 
The external contractor must be contacted to rectify the fault as soon possible:

Insert external contractor’s name and contact details here.
17. Validation documents

Certificates are issued for cabinets at servicing and these are stored in the CCM Equipment Folder. 
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�This document is for your reference and can be used as a template. Please note that the text in red is specific to a department/laboratory and therefore you will need to amend it. However, text in black should also be carefully read, as it is likely to also need amending to fit the purpose of your laboratory/department


�The types of laboratories described here may not be relevant to your laboratory set up. You must therefore add or remove references to them as necessary


�This may be different for your cabinet, please check the manual for each of your cabinets 


�You may need to have your cabinet venting to an external source (e.g. if it is also used for chemicals and/or is used in a BSL3 laboratory (some countries require BSL3 laboratories to vent externally, others do not). Please refer to the WHO and your own country guidance on setting up laboratories


�This should be an equivalent title for the person who oversees the department in which the BSL3 laboratory is located. They should have knowledge and experience of how a BSL3 runs and the safety aspects, as well as line management responsibilities and budget approval.


�This person is responsible for overseeing the day-to-day running of the BSL3 laboratory, including maintenance and calibration of equipment, health and safety checks and cleaning (reporting to and working with the safety officer when necessary).


�These acts apply to the UK. You will need to identify the relevant legislation for your own country


�You will need to ensure that your MSCs conform to safety standards. If they are not the same as those in the text, replace with the relevant ones


�You will need to amend this section to reflect the staff system in your laboratory. If you do not have a BSL3, amend the responsibilities to e.g. the CL2 laboratory manager


�The departmental safety officer should be a member of staff delegated the role of overseeing the health and safety aspects of the department/organisation/laboratory. This includes ensuring risk assessments and SOPs are up to date and ensuring all staff comply with the organisation’s occupational health and safety guidelines. They must have good knowledge of decontamination, waste disposal and emergency procedures and are responsible for post incident analyses.





�You may choose to apply this to all of your MSCs in all laboratory hazard levels, however, as a minimum, the IQC results must be recorded for MSCs within any BSL3 laboratories, to ensure staff are working within a safe environment 


�You must replace this photo with an annotated photo of your class I MSC (if you use one). It needs to reflect the control panel that your staff will see to ensure proper use of the MSC


�You must replace this photo with an annotated photo of your class I MSC (if you use one). It needs to reflect the control panel that your staff will see to ensure proper use of the MSC


�This may differ depending on the make and model of your MSC. Please amend to reflect the operation procedure(s) for your Class I MSC(s)


�You may use a different type of anemometer and the operational instructions must be amended to reflect the instructions your laboratory users must follow


�Your BSL3 spillage/emergency procedure may be different. Please amend to reflect the procedure in your laboratories/department






