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SECTION 15870 - BIOSAFETY CABINET STANDARDS 
 
 
NSF / ANSI 49-2002 [Class II (laminar flow) biosafety cabinetry] prescribes practices for selection, 
installation, and commissioning of Class II biosafety cabinets. This standard plus the requirements outlined 
below shall be considered the minimum criteria for Class II biosafety cabinets. Additional guidance is 
available from the Centers for Disease Control and Prevention, “Primary Containment for Biohazards: 
Selection, Installation and Use of Biological Safety Cabinets 3rd edition”. 
 
Class II biosafety cabinets are ventilated cabinets, which provide personnel, product, and environmental 
protection. They have inward airflow for personnel protection, downward HEPA (High Efficiency 
Particulate Air) filtered laminar air flow for product protection, and HEPA filtered exhausted air for 
environmental protection.  Depending on the hazards intended for use within the cabinet, two basic types of 
Class II biosafety cabinets are available, Class II Type A and Class II Type B. Detailed information may be 
found in the documents cited above.  
 
1. Class II Biosafety Cabinet Types 
 

1.1. Class II Type A: Class II Type A cabinets may have positive pressure contaminated plenums 
that are not surrounded by negative pressure plenums (Type A1) or may have all contaminated 
plenums under negative pressure or surrounded by negative pressure plenums (Type A2). 

 
 These cabinets are designed to vent air directly to the laboratory and do not generally require 

ducting to the outside. When it is necessary to exhaust air to the outside, Type A cabinets shall 
be connected to the exhaust system using a canopy or thimble connection. 

1.1.1. Class II Type A1 cabinets should be vented into the lab and are not for use with human 
pathogens or materials that may contain pathogens such as primate cell lines or human 
blood. Type A1 cabinets are not for use with volatile toxic chemicals or volatile 
radionuclides. 

1.1.2. Class II Type A2 cabinets are appropriate for use with human pathogens and for materials 
that may contain human pathogens. These cabinets may be vented into the lab or ducted 
through a canopy or thimble connection. If the cabinet is vented into the lab, then it shall 
not be used with hazardous volatile chemicals. If the Type A2 cabinet is ducted to 
outside, then it is suitable for minute quantities of volatile toxic chemicals and trace 
amounts of radionuclides that are required as an adjunct to microbiological studies. 

1.1.3. Non-Ducted Type A Cabinets: It is critical that a minimum of a 3-inch clearance be 
provided between the exhaust opening at the top of the cabinet and the ceiling (drop 
ceiling).  Less than a 3-inch clearance constricts the exhaust and reduces the flow into the 
cabinet at the front of the access opening.  A 12-inch top of cabinet to bottom of ceiling 
clearance is preferred to facilitate cabinet certification and decontamination. When a 
cabinet is found to be installed with less than a 3-inch clearance between the HEPA and 
the ceiling, the ceiling must either be raised or the cabinet lowered. 

1.1.4. Ducted Type A Cabinets: A gap of approximately 1 inch must be included in the 
connection and the exhaust balanced so the room air flows into the canopy or thimble.  
Air shall not flow out of the canopy and into the room.  Exact airflow specifications are 
dependent upon the cabinet manufacturer and cabinet model. Under no circumstance is a 
Type A cabinet to be “hard ducted” or “hard connected” to the exhaust system.  When 
“hard ducted” Type A cabinets are found, the connection must be converted to a thimble 
or canopy, or, if possible following a risk assessment by Environmental Health and 
Safety (EH&S), removed from the exhaust system. 

 
1.2. Class II Type B: These cabinets are vented outside the building without recirculation. The 

venting system must include 1) a leak-tight duct, 2) an easily accessible gas-tight damper in the 
duct very near the cabinet to permit air flow adjustment, closure, and decontamination, and 3) 
external exhaust fan. The exhaust fan must be sized to deliver the required exhaust airflow (as 
specified by the cabinet manufacturer), considering pressure losses in the duct and allowing at 
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least 2 inches w.g. (500 Pa) for a dirty HEPA filter. If a charcoal filter is installed downstream 
of the HEPA filter, additional pressure capacity equal to the manufacturer’s recommended 
resistance must be provided. 

 
Class II Type B cabinets differ in the amount of recirculation within the cabinet work area with 
Type B1 cabinets recirculating 30% of the air entering the cabinet and Class II Type B2 
recirculating none of the air entering the cabinet. 
 
1.2.1. Class II Type B1 are hard ducted and vented outside. The B1 cabinet is appropriate for 

human pathogens and for materials that may contain human pathogens. The B1 cabinet 
may also be used for minute quantities for volatile toxic chemicals and trace amounts of 
radionuclides that are required as an adjunct to microbiological studies. 

1.2.2. Class II Type B2 are hard ducted and vented outside. They are sometimes referred to as 
“Total Exhaust Cabinets”. The B2 cabinet is appropriate for human pathogens and for 
materials that may contain human pathogens. The B2 cabinet may also be used for 
volatile toxic chemicals and radionuclides required as adjuncts to microbiological studies. 

 
2. General Considerations 
 

2.1. All biosafety cabinets must meet at least the minimum standards for cabinet classifications as 
prescribed by NSF/ANSI 49-2002. 

2.2. Cabinets that are certified by NSF are preferred.  If the cabinet is chosen which is not certified 
by NSF, the manufacturer must provide written assurances that the cabinet meets the minimum 
NSF/ANSI criteria for design, construction, and performance tests. 

2.3. Biosafety cabinets must be certified upon initial installation, following relocation, following 
service, and at least annually thereafter. More frequent certification maybe required depending 
on the cabinet usage. Copies of certifications tests are to be forwarded to the Biosafety Officer 
of Environmental Health and Safety. 

2.4. Contracts for the installation of biosafety cabinets must include the field installation tests as 
specified by NSF/ANSI 49-2002.  

 
Those tests include: 
1)  Downflow velocity profile test 
2)  Inflow velocity test 
3) Airflow smoke patterns test 
4) HEPA filter leak test 
5) Cabinet integrity test (A1 cabinets only) 
6)    Site installation tests. 

 
The site installation assessment tests shall include: 
1) Alarm functions as required by NSF/ANSI 49-2002 
2) Blower interlock; and  
3) Exhaust system performance (proper exhaust duct negative pressure, canopy performance, 

and building exhaust alarms). 
 

2.5. Biosafety cabinets shall be decontaminated with formaldehyde gas before removal from a 
laboratory space, before relocation to another laboratory space, and before service requiring 
access to contaminated plenums. 

2.6. Qualified contractors must complete gaseous decontamination and certification. Qualified 
contractors include those who are accredited by NSF. Examples include Schoenenberger 
Associates, ENV, and Micro-Clean. Please note that decontamination and certification take 
time, so prior planning is important. 

2.7. Biosafety cabinets must not be located in areas where foot traffic will pass nearby and should be 
a least 10 feet from any doorway where there will be routine traffic. 

2.8. Supply air diffusers or any other source of air currents must be at least 10 feet from biosafety 
cabinets.  
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Exceptions to this are possible if: 
 1)  The project engineer and architect specify the use of specialized diffusers, which will direct 

air away for the biosafety cabinet. 
 

2.9. Cabinets that are ducted must be alarmed so the operator is made aware of building exhaust 
failures, which impact the cabinet performance. The alarm shall be audible and visual. Ducted 
cabinets found without exhaust alarms shall be retrofitted to include an alarm system. 
Additional alarms may be necessary for cabinets serving high-risk labs.  

2.10. Any control devices installed in the ductwork associated with the exhaust serving ducted 
biosafety cabinets must fail in an open position to ensure continuous draft. 

2.11. Variations in electric voltage may affect the cabinet air flows. A voltage regulator should be 
installed in order to reduce the potential of variations in air flows. 

 
3. Biosafety Cabinet Exhausts and Pressure Gradients 
 

3.1. The Type B1 and B2 cabinet should have its own (dedicated) exhaust system. The cabinet 
should be interlocked with the exhaust to prevent pressurization of the exhaust system. 

3.2. Biosafety cabinets must never be exhausted through a general exhaust system that is returns air 
to the building. Air exhausted from ducted biosafety cabinets must be discharged outside the 
building. 

3.3. Biosafety cabinets and fume hoods must not be joined into a single ganged exhaust system 
unless special precautions are taken.  The precautions taken to prevent backflow of 
contaminated air and to ensure containment of hazardous biologicals must be submitted to 
EH&S for approval. 

3.4. If Class II cabinets are joined with other local or building exhaust systems, simple and proven 
constant flow systems are preferred. If a modulated flow system is used, the operation of the 
cabinet exhaust must be verified under a variety of conditions over time. 

3.5. Exhaust systems serving biosafety cabinets must be designed so that there are no positive 
pressure ducts within normally occupied areas. 

3.6. Exhaust fans serving biosafety cabinets shall be installed so that they are not in the 
contaminated air stream. If a fan is found in this condition, a retrofit must be completed to 
remove the fan from the air stream. 

3.7. Exhaust systems serving biosafety cabinets must have a stack that extend straight upward at 
least 10 feet above the roof surface. The stack must be located to avoid re-entrainment by the 
building and be increased in elevation to avoid the influence of surrounding structures. Ideally, 
the biosafety cabinet exhausts should be located as far as possible (at least 50 feet) from fresh 
air intakes, downwind from fresh air intakes under prevailing conditions and above the highest 
structure in the area. The design of new exhaust discharges as well as fresh air intakes should be 
accompanied by written reports documenting considerations such as wind direction, exiting 
exhaust sources, and proximity to parapet walls or other structures such as penthouses that will 
interrupt air flow patterns.  

3.8. Under no circumstances are any devices which direct air downward such as goosenecks, 
mushroom caps, or rain caps be installed in any exhaust system serving biosafety cabinets. If 
such a device is found, an appropriately sized stack must be installed. 

 
4. Labeling 
 

4.1. If a biosafety cabinet is ducted, the system shall be clearly labeled so that University personnel 
can associate all components of the system relative to each other.  

4.2. Facilities shall be responsible for the labeling system for all ducted biosafety cabinets. 
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