
.... ·1'rimary Containment for Biohazards 

The Class III biological safety cabinet (Figure 8) was designed for 
work with microbiological agents assigned to biosafety level 4, and 
provides maximum protection to the environment and the worker. It 

is a gas-tight (1 x 1 o-5 cc/sec leak rate) enclosure with a non-opening 
view window. Access for passage of materials into the cabinet is 
through a dunk tank (that is accessible through the cabinet floor) or 
double-door pass-through box (such as an autoclave) that can be 
decontaminated between uses. Reversing that process allows for safe 
removal of materials from the Class III biosafety cabinet. Both 
supply and exhaust air are HEP A filtered. Exhaust air must pass 
through two HEP A filters, or a HEP A filter and an air incinerator, 
before discharge to the outdoors. Airflow is maintained by a 
dedicated independent exhaust system exterior to the cabinet, which 
keeps the cabinet under negative pressure (usually about 0.5 inches 
of water gauge). 

Arm-length, heavy-duty rubber gloves are attached in a gas-tight 
manner to ports in the cabinet and allow for manipulation of the 
materials isolated inside. Although these gloves restrict movement, 
they prevent the user's direct contact with the hazardous materials. 
The trade-off is clearly on the side of maximizing personal safety. 
Depending on the design of the cabinet, the supply HEPA filter 
provides particulate-free, albeit somewhat turbulent, airflow within 
the work environment. 

Several Class III cabinets can be joined together in a "line" to 
provide a larger work area. Such cabinet lines are custom-built; the 
equipment installed within the cabinet line (e.g., refrigerators, small 
elevators, shelves to hold small animal cage racks, microscopes, 
centrifuges, incubators, etc.) is generally custom-built as well. 
Furthermore, Class III cabinets are usually only installed in 
maximum containment laboratories that have controlled access and 
require special ventilation or other support systems (such as steam 
for autoclaves). The reader should consult more definitive literature 

on these systems. 16•21 •23 

Horizontal laminar flow "clean benches" (Figure 9A) are not BSCs. 
They discharge HEPA-filtered air across the work surface and 
toward the user. These devices only provide product protection. 
They can be used for certain clean activities, such as the dust-free 
assembly of sterile equipment or electronic devices. These benches 
should never be used when handling cell culture materials or drug 
formulations, or when manipulating potentially infectious materials. 
The worker can be exposed to materials (including proteinaceous 
antigens) being manipulated on the clean bench, which may cause 
hypersensitivity. Horizontal air flow "clean benches" should never 
be used as a substitute for a biological safety cabinet. 

Vertical laminar flow clean benches (Figure 9B) also are not BSCs. 
They may be useful, for example, in hospital pharmacies when a 
clean area is needed for preparation of intravenous drugs. While 
these units generally have a sash, the air is usually discharged into 
the room under the sash, resulting in the same potential problems as 
the horizontal laminar flow clean benches. 
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Figure 8. 

The Class III BSC. 

Connection to building exhaust system required. 
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A. glove ports with 0-ring for attaching arm-length gloves to cabinet 
B. sash 
C. exhaust HEP A filter 
D. supply HEP A filter 
E. double-ended autoclave or pass-through box 

Note: A chemical dunk tank may be installed which would be located beneath the work 
surface of the BSC with access from above. The cabinet exhaust needs to be connected 
to the building exhaust system. 
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~Send us your Comments. 


