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In the United States, the Centers for Disease Control and Prevention (CDC) have specified four levels
of bio-containment that stipulate designs, controls, and procedures that must be followed by
laboratories that work with dangerous or potentially dangerous viruses and bacteria. The goal of these
requirements is to eliminate or reduce the potential exposure to laboratory technicians and the general
population. Steam sterilizers play a critically important role in the safe and effective operation of these
laboratories.

Biological Safety Level 1

This level is suitable for work involving bacteria and viruses not known to consistently cause disease
in healthy adults. These agents also pose a low potential hazard to laboratory personnel and the
environment

Precautions that must be taken against the Level 1 agents are minimal and normally only gloves and
facial protection are required.

Level 1 laboratories are not required to be separated from the general population in the building. Work
is generally conducted on open bench tops using standard microbiological practices.

Decontamination procedures include hand washing with anti-bacterial soap and disinfecting all
exposed laboratory surfaces. All materials used for cell and/or bacteria cultures are decontaminated via
steam sterilization.

Laboratory personnel have specific training in the procedures conducted in the laboratory and are
supervised by a scientist with general training in microbiology.

Biological Safety Level 2

This level is similar to Biological Safety Level 1, but involves working with agents of moderate
potential hazard to people and the environment. It includes various bacteria and viruses that cause only
mild disease to humans. Genetically modified organisms are also classified as Level 2 organisms.
BSL-2 differs from BSL-1 in that:

Laboratory personnel have specific training in handling pathogens and are directed by scientists
with advanced training;

Access to the laboratory is limited

Extreme precautions are taken with contaminated sharps

Procedures in which infectious aerosols may be created are conducted in biological safety cabinets
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Biological Safety Level 3

This designation is for clinical, R&D, or production facilities in which work is done with bacteria
and viruses which may cause serious or potentially lethal disease in humans, but vaccines or other
treatment exists to treat the disease.

Laboratory personnel have specific training in handling these agents and are supervised by highly
experienced scientists.

All procedures involving infectious materials are conducted within biological safety cabinets and/or
by personnel wearing personal protective clothing and equipment. The laboratory also has special
engineering and design features, including specially designed and installed steam sterilization
equipment (double doors systems, interlocks, bioseals, etc.)

Biological Safety Level 4

This level is required for work with highly dangerous agents that pose a high individual risk of
aerosol-transmitted laboratory infections which cause severe to fatal disease in humans. Vaccines or
other treatments are not available to cure the disease.

When dealing with biological hazards at this level, the use of a Hazmat suit and a self-contained
oxygen supply is mandatory.

The entrance and exit of a Level 4 biological laboratory will contain multiple showers, a vacuum
room, an ultraviolet light room, and other safety precautions designed to destroy all traces of the
biohazard. Multiple airlocks are used and are electronically secured to prevent both doors opening at
the same time. All air and water service going to and coming from a Biological Safety Level 4
laboratory undergo decontamination procedures to eliminate the possibility of an accidental release.

Members of the laboratory staff have specific and thorough training in handling extremely hazardous
infectious agents. Access to the laboratory is strictly controlled.

The facility is either in a separate building or in a controlled area within a building, which is
completely isolated from all other areas of the building.

The Biological Safety Level 4 laboratory has special engineering and design features to prevent
pathogens from being released into the environment. The laboratory is kept at negative air pressure
and an airlock is used during entry and exit.


