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Strategic Rationale
and Purpose




el Why is a Maximum Containment Laboratory Needed

New DSO lab to fight deadliest diseases

Handling Dangerous Pathogens

Safely manage highly transmissible and lethal
infectious diseases under strict containment
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Maximum security lab to tackle biothreats
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Support development of diagnostics, vaccines,
and treatments to prepare for and respond to
outbreaks effectively.

National Security

Enhance resilience by reducing dependency on
external facilities during global health
emergencies.
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a2l Role of National Maximum Containment Facility

Virus isolation, propagation, inactivation

Public Health and Diagnostics

Rapidly confirm and characterize high-risk
pathogens to support outbreak containment and
clinical decisions.

Research and Development

Enable development of diagnostics, therapeutics,
and vaccines under controlled high-risk
conditions.

Operational Support and Surge Capacity

Provide surge capacity during health crises with
environmental surveillance and countermeasure
validation.
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WHEN

Are we ready to take on the next level?
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S'pore ‘well prepared
to deal with Ebola’

High Containment High Containmeﬁt ahaéfnc B Ebol—a i
Facility @ Marina Hill Facility @ Kent Ridge swine influenza Monkeypox
———
1st BSL3 lab 2"d BSL3 lab
in Singapore in 2004 2016-2017
in 2000

Building up technical competency through R&D projects, Operational support

Numerous BSL3 laboratories set up and decommissioned
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WHERE

Do we start?
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s Learning from Global Experts

Conducted study trips to overseas BSL4 laboratories and Established Advisory Forums
To Jumpstart and accelerate our learning curve

 |Learn what to do
« Learn what NOT to do
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Biosafety,
Biosecurity, and Risk




Biosafety Focus

training in high-risk labs.

Biosecurity Measures

Stop intentional misuse and unauthorized
access to biological agents and critical
systems.

Ethical Pathogen Stewardship
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Risk Assessment Fundamentals

|dentifies hazards and evaluates exposure
likelihood to select appropriate mitigation
measures.

BSL-4 Facility Risks

Includes infections, aerosol hazards, equipment
failures, natural disasters, and human error
Impacts.

Threat Landscape Overview
Encompasses insider threats, emerging
pathogens, global connectivity, and climate-
driven disease changes.

Continuous Risk Management

Ongoing process adapting with scientific
knowledge and informs facility design and
safety procedures.
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Facility Design and
Engineering Controls




S8 MCF Key Design Considerations

Functional
Requirements

Safety

Sustainability

DSO MCF
(BSL4)

Conduciveness Security

Compliance
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&s8 Approach

International Overseas experts with track

Multi-disciplinary Project Team
records operating BSL4 labs

Advisory Panel
Technical Corporate Services Independent Engineering firm with track

Functional Requirements Sustainability _Reviewers__ record designing BSL4 facilities
Laboratory Configurations Conduciveness B e
Biosafety Building Code Compliance ‘

: : Workplace Safety
Biosecurity Physical Security

Design Main
Digitalisation ConSUItant . ContraCtor ~

IT Security '

oeeprRgees e DSty Local MOH, NEA, NParks
“ Authorities | Egi SCDF, URA, LTA,

Quality Digital —
Energy For a sustainable and low

~ Consultant ~ energy building
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Layered Defence Strategy
2. Facility Zoning and Access Control
3. Containment Envelope Integrity

4. Redundancy and Environmental
Resilience
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How to Choose a Suit for a BSL-4 Laboratory—The Approach Taken
at SPIEZ LABORATORY

Daniel Kimin*, Christian Krebs, and Patrick Wick

SPIEZ LABORATORY, Spiez, Switzerland

Figure 1

Three suits by different manufacturers were tested. The suits will be differentiated
by their colours (i.e., blue, white, and yellow) and not their manufacturers’ names.

To consider:
« Supply Chain Resilience
« Dedicated Suits vs Suit Sharing
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Primary and Secondary Containment Systems

Questions

Wearer Comfort

What does the suit material feel like?

Is the suit cut comfortably?

Is the field of vision acceptable?

Can the suit be donned and doffed by
one person alone?

Further comments?

Air Supply

Is the air supply to all parts of the suit
guaranteed at all times, regardless of
body position?

How easily does the face plate fog up?
Does the air distribution inside the suit
prevent the face plate from fogging up?

Does the air distribution inside the suit
show any weaknesses?

Is the noise level within an acceptable
range?

Further comments?

General Aspects

Can the air hose be easily connected
and disconnected from the suit?

Is an additional air flow regulation
necessary on the suit?




Filtered air 4 Breathing air

exhaust system

Breathing air

=y
reserveir e '-
Sl
/‘.‘

S e — 't[ ™ 2. HEPA Filtration Systems

Breathing air
HEPA filter

Alr handling
unit 1
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supply HEPA
filter

3. Decontamination Technologies

Breathing
hoses

4. Monitoring and Validation

Autoclave

APR inflatable Biosafety
seal door ) binets
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Steam supply e Fo—— decontamination
; system
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Decontaminated & B 2 |
effluent 3

Blending tank

@ Pre-filtered air supply % Pre-filtered air exhaust Qg Contaminated waste @ Decontaminated waste
@ Filtered air supply /8 Filtered air exhaust @ Steam supply @ Sanitary waste

Extracted from The NIAID Integrated Research Facility
at Fort Detrick, Applied Biosafety, Volume 16 (2), 2011
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1. Static Commissioning
2. Functional Testing

3. Failure Scenario Testing

4. Combined Services Test

5. Reliability and Endurance Testing
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Operations,
Governance, and
Future Outlook




Standard Operating Procedures

Safe daily practices including protocols, waste handling,
maintenance, and emergency response

Personnel Training and Competency

Classroom instruction, hands-on drills, and supervised
practice

Continuous Assessment and Readiness
Refresher training, and drills

Specialized Engineering Training
To service systems without risking containment
breaches.
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&3l Considerations

Framework for Leadership and Gloving Strategy
Training of Biosafety Level 4
Laboratory Workers

Scientific and Technical Staff Support Staff
Experienced working with Animal handlers/supervisors
infectious diseases Building engineers
Technically experienced Equipment maintenance
ny | v 4

i 1 SIESINEN] N
Technical expertise
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Medical clearance and vaccinations

Select Agent & laboratories)

Theoretical Training in Biocontainment Principles
Preliminary orientation to facility

|

Practical Hands-on Suit Training
Extensive orientation to facility

|

Mentored on-the-job Training with Infectious Agents

|

Independent Access
Time-limited, facility, and task-specific certification may be awarded

|

Periodic Reassessment, Ongoing Training

Figure. Framework for maximum containment laboratory training.

Emerging Infectious Diseases » www.cdc.gov/eid - Vol. 14, No. 11, November 2008
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ozl Governance, Compliance, and Oversight

Regulatory Compliance Framework

Facilities follow  detailed national and
international regulations on design, health,
waste, and emergency preparedness.

Oversight and Inspection

Governments, biosafety committees, and
auditors conduct inspections and certification to
ensure safety standards.

Documentation and Accountability

Robust record-keeping enables traceability and
accountability for all compliance-related
activities.

Multi-Stakeholder Coordination

Governance facilitates collaboration between
health agencies, securityy, and emergency
responders for comprehensive oversight.
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MINISTRY OF HEALTH

NATIONAL BIOSAFETY
STANDARDS FOR MAXIMUM
CONTAINMENT FACILITIES
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FUTURE
READINESS

GLOBAL
RESPONSIBILITY
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1. Ethical Considerations
2. Building Public Trust
3. Future Biosecurity Challenges

4. Sustained Investment and Governance

DSO National Laboratories &
27 November 2024 - @

~Joso
Groundbreaking for the DSO Maximum Containment Facility (MCF). Expected to TOP in 2026, this

biological defence facility with biosafety level 4 capabilities will be the first of its kind in Singapore
that adheres to the strictest safety standards.
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PEOPLE Competent PROCEDURES Established INFRASTRUCTURE Operational
(Overseas & Local Training)

24/7 Operational Readiness with Redundancy
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