
Session 002 — Biosafety Levels and 

Containment Principles 
Instructor: Dr. Claudio Mafra 
Course: Biosafety and Bioprotection: Fundamentals and Advanced Practices for Containment 
Laboratories 
  

Purpose of Document:  
This overview is designed to help participants navigate the Session 2 video. It highlights main 
conceptual sections, key points, and transitions to organize the lecture. It is intended as a navigation 
and orientation tool and does not replace the lecture. 

SECTION 1 — Introduction to Biosafety Levels  
Main focus: Provides overview of BSL-1 to BSL-4, containment requirements, and operational 
implications. 
  
Key points:  

● Definition and purpose of biosafety levels. 
● Differences between BSL-1, BSL-2, BSL-3, and BSL-4. 
● Containment measures for each level (engineering controls, PPE, practices). 
● Roles of personnel and institutional responsibilities. 

  
Rhetorical questions / Listen-for cues:  

● What distinguishes each biosafety level? 
● How do containment measures vary with pathogen risk? 

  
Orientation cue: Establishes foundational understanding of biosafety levels. 
  
 



SECTION 2 — Risk Assessment and Containment Strategy 
Main focus: Evaluates lab risks and determine appropriate containment strategies. 
  
Key points:  

●  Performing risk assessments for pathogens and lab activities. 
●  Identifying critical control points for exposure mitigation. 
●  Integrating engineering, administrative, and PPE controls. 
●  Use of standard operating procedures based on BSL. 
●  Examples from labs handling arboviruses and tuberculosis. 

  
Rhetorical questions / Listen-for cues:  

● How does risk assessment guide lab design and operation? 
● What factors determine the level of containment required? 

  
Orientation cue: Guides participants to apply risk-based approaches to containment decisions. 

SECTION 3 — Operational Practices in High-Containment Labs  
Main focus: Discusses daily operational practices for safely handling pathogens in BSL-3/4 
laboratories. 
  
Key points:  

●  Proper entry and exit procedures, including PPE donning/doffing. 
●  Restricted access and personnel tracking. 
●  Decontamination protocols for surfaces and materials. 
●  Airflow management and negative pressure systems. 
●  Emergency response planning and training. 

  
Rhetorical questions / Listen-for cues:  

● What operational measures prevent accidental exposure? 
● How are personnel and facilities prepared for emergencies? 

  
Orientation cue: Provides practical guidance for safely executing high-risk lab operations. 

SECTION 4 — Case Examples and Lessons Learned  
Main focus: Offers real-world examples illustrating biosafety challenges and mitigation strategies. 
  
Key points:  

●  Historical incidents and lessons for modern BSL-3/4 labs. 
●  Examples of redundancy and fail-safes in containment systems. 
●  Importance of verification, monitoring, and continuous training. 
●  Integration of regulatory compliance and international standards. 

  
 
 



Rhetorical questions / Listen-for cues:  
● What lessons do past incidents teach for current containment practices? 
● How does redundancy in systems reduce operational risk? 

  
Orientation cue: Connects theoretical biosafety principles to practical lab scenarios. 

SECTION 5 — Summary and Key Takeaways 
Main focus: Recaps core principles of biosafety levels, risk assessment, and containment. 
  
Key points:  

●  Review of each BSL’s characteristics and required controls. 
●  Critical importance of risk-based containment decisions. 
●  Emphasis on training, SOPs, and institutional oversight. 
●  Preparing for future operational challenges and emergent pathogens. 

  
Rhetorical questions / Listen-for cues:  

● What are the primary operational and conceptual takeaways from this lecture? 
● How can these principles be applied in daily lab operations? 

  
Orientation cue: Reinforces knowledge application and sets context for subsequent sessions. 
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