
Session 009 — Planning, Design, and Lifecycle 

of High-Containment Laboratory Projects 
  
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 9 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 — From Course Concepts to Project Reality  
Main focus:  Introduces the transition from biosafety principles to the planning and execution of 
high-containment laboratory projects. 
  
Key points:   

● The session marks a shift from conceptual discussion to practical project considerations.  
● Projects are introduced as the mechanism through which biosafety principles are 

implemented.  
● Scope includes both new laboratory construction and retrofit of existing facilities.  
● Emphasis on high-containment laboratories in regional (Latin American) contexts. 

  
Rhetorical questions / Listen-for cues:   

● “When are we ready to talk about projects?”  
● “Are we talking only about new laboratories?” 

  



Orientation cue:  Signals that subsequent sections focus on planning, design, and long-term 
responsibilities. 

SECTION 2 — Types and Contexts of High-Containment Facilities  
Main focus:  Outlines the different types of facilities considered within high-containment project 
planning. 
  
Key points:   

● Inclusion of BSL-3, BSL-AG, animal, agricultural, and public health laboratories.  
● Recognition of human, animal, and plant health applications.  
● Acknowledgment of institutional and national differences in facility purpose and scale. 

  
Rhetorical questions / Listen-for cues:   

● “Are all high-containment laboratories the same?”  
● “Do these facilities serve the same purpose?” 

 
Orientation cue:  Establishes that project requirements vary by context and use.  

SECTION 3 — Core Technical Elements of Containment 
Main focus:  Identifies the technical systems that define a high-containment laboratory. 
  
Key points:   

● Physical containment and sealed laboratory envelopes.  
● Negative pressure systems and pressure gradients.  
● Redundancy of critical systems and equipment.  
● Treatment of gaseous, liquid, and solid effluents. 

  
Rhetorical questions / Listen-for cues:   

● “Which elements are mandatory?”  
● “What is not optional in containment design?” 

  
Orientation cue:  Clarifies the baseline technical components referenced throughout the lecture. 

SECTION 4 — Architectural Decisions and Physical Integrity 
Main focus:  Discusses architectural features that affect containment performance. 
  
Key points:   

● Use of windows, penetrations, and material transitions.  
● Structural movement and its impact on airtightness.  
● Placement of autoclaves and containment barriers. 

  
 



Rhetorical questions / Listen-for cues:   
● “Why can windows be a problem?”  
● “Where does physical containment fail?” 

  
Orientation cue:  Highlights how architectural decisions influence biosafety outcomes. 

SECTION 5 — Equipment and Animal-Related Operations  
Main focus:  Introduces equipment and biological models used in high-containment laboratories. 
  
Key points:   

● Biosafety cabinets, isolators, and specialized workstations.  
● Necropsy tables and animal handling systems.  
● Species-specific operational considerations and risks. 

  
Rhetorical questions / Listen-for cues:   

● “How is this equipment used in practice?”  
● “What risks come with different animal models?” 

  
Orientation cue:  Connects equipment selection to operational planning. 

SECTION 6 — Purpose and Justification of High-Containment Laboratories  
Main focus:  Explains why institutions and countries invest in high-containment facilities. 
  
Key points:   

● Response to public health emergencies.  
● Diagnostic, research, and development activities.  
● Production of vaccines, reference materials, and biological products. 

  
Rhetorical questions / Listen-for cues:   

● “What is the mission of this laboratory?”  
● “Why does this facility exist?” 

  
Orientation cue:  Frames purpose as a prerequisite for project planning. 

SECTION 7 — Dual-Use Research and Responsibility  
Main focus:  Introduces dual-use research considerations within high-containment environments. 
  
Key points:   

● Definition of Dual-Use Research of Concern (DURC).  
● Examples involving gain-of-function research.  
● Relationship between scientific freedom and responsibility. 

  



Rhetorical questions / Listen-for cues:   
● “What is dual-use research?”  
● “Who is responsible for managing these risks?” 

  
Orientation cue:  Signals a shift from infrastructure topics to governance issues. 

SECTION 8 — Governance and Institutional Frameworks  
Main focus:  Addresses governance structures related to high-containment laboratories. 
  
Key points:   

● Institutional and national oversight mechanisms.  
● Differences in regulatory maturity across countries.  
● Role of policies, committees, and authorities. 

  
Rhetorical questions / Listen-for cues:   

● “Do institutions have clear policies?”  
● “Who provides oversight?” 

  
Orientation cue:  Situates laboratories within broader governance systems. 

SECTION 9 — Project Lifecycle of High-Containment Facilities 
Main focus:  Presents the full lifecycle of a high-containment laboratory project. 
  
Key points:   

● Initiation and conceptual planning.  
● Design, construction, and commissioning.  
● Operation, monitoring, and closure. 

 
Rhetorical questions / Listen-for cues:   

● “How long does a project last?”  
● “When does a project end?” 

  
Orientation cue:  Reframes projects as long-term systems rather than short-term builds. 

SECTION 10 — Training and Personnel Qualification 
Main focus:  Describes training and qualification requirements for personnel. 
  
Key points:   

● Structured training programs and certification.  
● Supervised practice and simulations.  
● Ongoing evaluation and retraining. 

  



Rhetorical questions / Listen-for cues:   
● “Who is allowed to enter?”  
● “What training is required?” 

  
Orientation cue:  Links human performance to containment integrity. 

SECTION 11 — Maintenance, Monitoring, and Documentation 
Main focus:  Outlines operational requirements for sustaining containment. 
  
Key points:   

● Preventive maintenance of critical systems.  
● Continuous monitoring and system verification.  
● Documentation and record-keeping. 

  
Rhetorical questions / Listen-for cues:   

● “What happens if maintenance stops?”  
● “How is performance tracked?” 

  
Orientation cue:  Emphasizes operational continuity as part of biosafety. 

SECTION 12 — National Capacity and Expansion of High-Containment Labs  
Main focus:  Discusses trends in the growth of high-containment laboratories. 
  
Key points:   

● Increasing number of BSL-3 and BSL-4 facilities.  
● Workforce, maintenance, and supply challenges.  
● Implications for national planning. 

  
Rhetorical questions / Listen-for cues:   

● “How many laboratories will exist in five years?”  
● “Is the system prepared for growth?” 

  
Orientation cue:  Broadens the perspective from individual labs to national systems. 

SECTION 13 — Guiding Questions for Decision-Makers  
Main focus:  Present key questions that must be addressed before building or expanding facilities. 
  
Key points:   

● Institutional need and national priorities.  
● Human resources and long-term funding.  
● Legal frameworks and public communication. 

  



  
Rhetorical questions / Listen-for cues:   

● “Do we need this laboratory?”  
● “Who will sustain it?” 

  
Orientation cue:  Frames decision-making as a structured, deliberate process. 

SECTION 14 — Closing Perspective: Responsibility and Public Role  
Main focus:  Concludes with the broader role of high-containment laboratories. 
  
Key points:   

● Laboratories as public and institutional assets.  
● Long-term responsibility to society.  
● Alignment with national and regional needs. 

  
Rhetorical questions / Listen-for cues:   

● “Who does this laboratory serve?”  
● “What responsibilities come with it?” 

  
Orientation cue:  Closes the session by reinforcing accountability beyond the laboratory itself. 
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