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Bio-Containment Facilities

CENT:RS FOR DISEASE CONTROL
AND PREVENTION




.*“ Bio-Containment Facilities

Facilities
Human or Animal Pathogens or
Infectious Agents are grown

for Research or Development
Purposes



.*“ Infectious Agent Biosafety Levels

Biosafety Level 1
Biosafety Level 2
Biosafety Level 3
Biosafety Level 4

Basic
Basic
Containment

Maximum
Containment



.*“ Risk Assessment

Probability
Severity
Magnitude
Human
Animal
Plant
Environment



.*“ Selection of Biosafety Levels

Prudently Select Levels
Inflexibility and Inadaptability

Huge Cost Differentials Between
Levels



Biosafety Level 2




Biosafety Level 3
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‘h Biosafety Level 3




Biosafety Level 4

Clean Corridor

Clean
Corridor

General
Lab Space

Clean Dirty Chemlca
Change Shower Change Shower




‘u Biosafety Level 4




‘u Biosafety Level 4




.*“ Objectives of Containment

Minimize or Eliminate Potential
Hazardous Agents to:

Laboratory Workers
Outside Environment
Community



.*“ Containment Barriers

Primary Barrier

Laboratory Equipment
Secondary Barrier

Engineering System Design
Tertiary Barrier

Building Envelope



.m Containment Barriers

Containment Facility

Containment

Laboratory
or Facility




.h Containment Barriers

Primary Barrier

Primary Barrier

Containment

Laboratory
or Facility
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.j“ Containment Barriers

Primary Barrier — Biosafety Cabinets
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-h Containment Barriers

Secondary Barrier

/ Secondary Barrier

BSC

Containment
Laboratory

or Facility
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h Containment Barriers

Secondary Barrier — Concrete Surface Preparation

The Final, Clear Coating of Epoxy Sealer - Use
Squeegee and Roller for this Application

Epoxy Aggregate Topcoat - Use Squeegee and

Roller for Several Coats to a Final Thickness of 1/8".

Color Code is Created by colored Quartz-Like
Aggregate in this Layer.

Elastomeric Urethane Membrane - Use
— Squeegee and Roller to a Thickness of 25 and
30 mils.

Epoxy Primer - Use Squeegee and Rollers
— to a Thickness of 8 to 10 mils (200 to 250
micrometers)

Concrete - Surface is Properly
—— Prepared (Dry or Wet Sand Blast)
for Epoxy Application

Bughole



h Containment Barriers

Secondary Barrier — Concrete Surface Preparation




h Containment Barriers

Secondary Barrier — Concrete Surface Preparation




-h Containment Barriers

Conduits

VElectric Conduits

BSC

Containment
Laboratory

or Facility
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'h Containment Barriers

Conduits

Vertical Conduit



'h Containment Barriers

Conduits




h Containment Barriers
Lighting Fixture




Utility Piping

Utility Piping
\ BSC

— Containment
Laboratory
or Facility
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.i Containment Barriers
" Utility Piping



h Containment Barriers

_ Air-tight

o ¥

gasket frame

Pass-through Equipment

Vessel jacket
Sealed flange i
N
]

Autoclave
chamber

Containment
Barrier

Sealed gasket fIange\



'h Containment Barriers
Pass-through Equipment




'h Containment Barriers
Pass-through Equipment




Air Ducts and Filters
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.i Containment Barriers

Air Ducts
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i Containment Barriers

Air Filters and Housing

Hepa Filter

Air Flow
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-h Containment Barriers

Air Filters and Housing




Containment Barriers

Air Filters and Housing
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'h Containment Barriers

Air Filters and Housing




Liquid Waste

BSC
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.h Containment Barriers

Liquid Waste Piping Schematic
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'h Containment Barriers
Liquid Waste without Steam Agitation




I Containment Barriers
Liquid Waste without Steam Agitation




I Containment Barriers
Liquid Waste without Agitation
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-h Containment Barriers

Animal Carcass or Solid Wastes
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.h Containment Barriers

Biowaste or Pathological Incinerator
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h Containment Barriers

Biowaste or Pathological Incinerator




h Containment Barriers

Ing Tank

Solid Waste Render




h Containment Barriers

Solid Waste Rendering Tank — Alkaline
Hydrolysis
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'h Containment Barriers

Solid Waste Rendering Tank — Alkaline
Hydrolysis




-h Containment Barriers

Air Lock or Shower or Change Room

Containment
Laboratory
or Facility

@ \ Acess Control -

Air-lock or Shower




h Containment Barriers
Air-tight Doors — Gasket Inflated and Mechanical




h Containment Barriers
Air-tight Doos — Gasket Inflated and Mechanical

S




h Containment Barriers

Tertiary Barrier

Primary Barrier

(could be extended beyond physical
construction)

Containment

Laboratory
or Facility

Secondary

Barrier (could be extended
beyond physical construction)




BL- 1/2 - Ventilation
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BL- 3 - Ventilation
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BL-4 - Ventilation
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Design Considerations

.*“ Operation Protocols
Equipment Operation
Simplicity

Directional Air Flow
Pressure Differentials

Constant Building Pressure
Reference

Number of Penetration through
Barrier




Design Considerations

lﬂ

Redundancy
Monitoring
Decontamination
Liquid
Gases
Compatibility of Materials

Sterilization of Liquid and Solid
Wastes



Design Considerations

lﬂ

Indoor Environment
Equipment Performance
Emergency

System Operation Iin Response to
Power Fallure, Alarm,
Malfunction of Components

Pressure Decay



Commissioning

lﬂ

Commissioning is a quality assurance
process:

Provides a framework for a
systematic, documented,
collaborative, and a logical
procedure in conducting
Inspection, testing, and verifying:

System components
Sub-system
Integrated system performance



'JU Commissioning

1.2.3. CEILINGS: Verity by visual inspection that the ceilings are constructed of
reinforced steel frame and gypsum, fller primer and paint finish to prevent release | Project Manager | YES/NO/NA
of agent into any adjacent spaces.

1.24. FLOORS: Verify by visual inspection that the floors are monolithic and
slip-resistant and the continuity of seal 1s maintained between the floor and wall (a | Project Manager | YES/NO/NA
continuous cove toor finishup the wall is required).

1.2.5, JOINTS AND SEAMS: Verify by visual inspection that joints and scams
are permanently sealed to prevent passage of air and liquid and that all joints
between [ixed cabmetry and the floor or wall are smooth coved and sealed to ensure
joints and seams can be easily and effectively cleaned.

Project Manager | YES/NO/NA

1.2.6, PENETRATIONS: Verify by visual inspection that all penetrations into the
BSL3 are sealed with a smooth [inish or non-shrinking sealant at the BSL3
Containment barrier (or capable of being sealed) to facilitate decontamination and
cleaning and to assure 1solation of the BSL3 Containment (e.g.. light fixtures, fire | Project Manager | YES/NO/NA
sprinklers, electrical and telecommunication conduits, water and utility lines,
HVAC ductwork, utility access panels, condensate return lines, air supply lines,
ele.)

1.2.7. INTERIOR SURFACES, COATINGS, AND FINISHES: Verity by
visual mspection that the mterior surfaces, coatings, and fnishes are smooth,
continuous, impermeable to lquids, detergents, disinfectants, and decontamination
gases normally used in the laboratory.

Project Manager | YES/NO/NA




Commissioning

-

Pressure Differential (Pa)

-50

-100

-150

-200

-250

™

(T

NP P

AP NV

o L«NWM

™ M PEAY
W‘\/ VA Vo F VRV

0 20

40 60

Time (Minute)
80 100



Operation and Maintenance

lﬂ

Distribution - Interstitial Space

Decontamination and
Certification of Equipment

Accessibility of Ductwork and
Piping, Equipment
Isolation of Piping and Ductwork

Location of HVAC Equipment
Outside Lab Space

Minimum Number for Floor Drain



Guldelines and References

.*“ CDC-NIH — Microbiological and
Biomedical Laboratories

Health Canada — Laboratory
Biosafety Guidelines

CFIA — Containment Standards
for Veterinary Facilities

World Health Organization —
Laboratory Safety Manual



