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Biosafety Levels (BSLs) 
are a combination of:
• Facility design
• Safety equipment
• Facility practices and 

procedures
• Personal protective 

equipment

GOAL: Managing risks 
associated with handling 
and storing hazardous 
biological agents and toxins 
in a laboratory environment

Presenter Notes
Presentation Notes
The four primary Biosafety Levels (BSLs) for laboratories described in Section IV of BMBL consist of combinations of facility design features and safety equipment (primary and secondary barriers), facility practices and procedures, and personal protective equipment. Selection of the appropriate combinations to safely conduct the work should be based upon a comprehensive facility-specific biosafety risk assessment that documents the properties of the biological agents and toxins to be used, potential host characteristics, potential routes of infection, and the laboratory work practices and procedures conducted or anticipated to be used in the future. GOAL: To protect non-laboratory occupants of the facility, the public health, and the environment


Managing risks associated with handling and storing hazardous biological agents and toxins in a laboratory environment.




Primary risk 
criteria used to 
define Biosafety 
Levels:
• Agent infectivity
• Severity of disease 
• Transmissibility
• Nature of the work 
• Agent origin
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RISK ASSESMENT



Animal Biosafety Levels 
(ABSLs)

Describes Biosafety Safety 
Levels (BSLs) where 
animals are present

Protect HUMANS – NOT 
animals



Summary of Biosafety Levels (BSLs): Agents

BSL-4

BSL-3

BSL-2

BSL-1 Well-characterized agents not known to cause disease in healthy 
adults and present minimal potential hazard to laboratory personnel 

and the environment

Indigenous or exotic agents; may cause serious or potentially lethal 
disease through the inhalation route of exposure

Agents associated with human disease and pose moderate hazards 
to personnel and the environment

Dangerous and exotic agents that pose high individual risk of aerosol-
transmitted laboratory infections and life-threatening disease that are 

frequently fatal, for which there are no vaccines or treatments; and related 
agents with unknown risk of transmission



Summary of Biosafety Levels (BSLs): Special Practices

BSL-4

BSL-3

BSL-2

BSL-1 Standard microbiological practices

Access limited to those with need to enter; viable material removed 
from laboratory in primary and secondary containers; opened only in 

BSL-3 or ABSL-3 laboratories; all procedures with infectious 
materials performed in a BSC

Limited access; occupational medical services including medical 
evaluation, surveillance, and treatment, as appropriate; all 

procedures that may generate an aerosol or splash conducted in a 
BSC; decontamination process needed for laboratory equipment

Clothing change before entry; daily inspections of essential 
containment and life support systems; all wastes decontaminated 

prior to removal from laboratory; shower on exit



Summary of Biosafety Levels (BSLs): PPE & Equipment

BSL-4

BSL-3

BSL-2

BSL-1 No primary barriers required; protective laboratory clothing; 
protective face, eyewear, as needed

BSCs for all procedures with viable agents; solid front gowns, 
scrubs, or coveralls; two pairs of gloves, when appropriate; 

protective eyewear, respiratory protection, as needed

BSCs or other primary containment device used for manipulations 
of agents that may cause splashes or aerosols; protective laboratory 

clothing; other PPE, including respiratory protection, as needed

BSCs for all procedures with viable agents; solid front gowns, scrubs, or 
coveralls; gloves; full-body, air-supplied, positive pressure suit 



Summary of Biosafety Levels (BSLs): Facilities

BSL-4

BSL-3

BSL-2

BSL-1 Laboratory doors; sink for handwashing; laboratory bench; windows 
fitted with screens; lighting adequate for all activities

Physical separation from access corridors; access through two 
consecutive self-closing doors; hands-free sink near exit; windows 
are sealed; ducted air ventilation system with negative airflow into 

laboratory; autoclave available, preferably in laboratory

Self-closing doors; sink located near exit; windows sealed or fitted 
with screens; autoclave available

Entry sequence; entry through airlock with airtight doors; walls, 
floors, ceilings form sealed internal shell; dedicated, non-

recirculating ventilation system required; double-door, pass-through 
autoclave required



Biosafety Levels (BSLs)
• Biosafety Levels 1 – 4 provide increasing levels of personnel and 

environmental protection
• Each successive BSL contains the recommendations of the 

preceding BSL on:
• Facility design
• Safety equipment
• Practices and procedures
• Personal protective equipment

Presenter Notes
Presentation Notes
Provide examples



Common Agents Used at A/BSL-1

Adeno-
Associated Virus 

(AAV)

Retroviral Vector 
(Ecotropic 
Envelope)

Pseudotyped 
Rabies Virus mRNA-LNP

CRISPR/Cas9 Plasmids Murine Cells



Common Agents Used at A/BSL-2

Lentiviral Vector Human Cells Adenoviral 
Vector

Retroviral Vector 
(Amphotropic 

Envelope)

Mouse Adapted 
Influenza Virus

HGT Protocols 
(Standard 

Precautions)



Common Agents Used at A/BSL-3

SARS-CoV-2 H5N1 (Bird Flu)

Mycobacterium 
tuberculosis 

(TB)

Chikungunya 
virus (CHIKV)
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