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FACILITIES TYPE COMPARISONFACILITIES TYPE COMPARISON

NanoNano CleanroomsCleanrooms
BiocontainmnetBiocontainmnet BSL3 and BSL4BSL3 and BSL4
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CONTAMINATION DIFFERENCESCONTAMINATION DIFFERENCES

CleanroomCleanroom to protect the PRODUCTto protect the PRODUCT
oo Suited Up and Dusted OffSuited Up and Dusted Off

Bio Facility to protect the USERBio Facility to protect the USER
oo Suited Up and ProtectedSuited Up and Protected

SIMILAR SPACE ORGANIZATIONSIMILAR SPACE ORGANIZATION

Number of LocationsNumber of Locations
oo CleanroomCleanroom Type Type –– MANYMANY
oo BSLBSL--3 3 -- ManyMany
oo BSL 4 BSL 4 –– Less than 6 in the Less than 6 in the 

United StatesUnited States

Interstitial SpaceInterstitial Space
oo Supply and filtering Supply and filtering 

systemsystem
oo Bio Bio –– Solid FloorsSolid Floors

Lower LevelsLower Levels
oo Support FacilitiesSupport Facilities
oo Waste Handling Waste Handling –– BSL4, BSL4, 

BSL3 AGBSL3 AG



3

SIMILAR CONSTRUCTIONSIMILAR CONSTRUCTION

GownGown--Up AreasUp Areas

Filtered Supply AirFiltered Supply Air

Hard SurfacesHard Surfaces

Sealed EnvironmentSealed Environment

Contaminated Material RemovalContaminated Material Removal
oo Bio Bio -- Autoclave and FiltrationAutoclave and Filtration

SPACE ISSUES - INFRASTRUCTURESPACE ISSUES - INFRASTRUCTURE

Redundant SystemsRedundant Systems

Emergency Power SystemEmergency Power System

Waste SystemsWaste Systems

Maintenance Staff Outside Maintenance Staff Outside 
BarrierBarrier

FlexibilityFlexibility

ReliabilityReliability

Decontamination AgentsDecontamination Agents
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SMALL SUITESMALL SUITE

LARGE SUITELARGE SUITE
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MAXIMIZE USEMAXIMIZE USE

Multiple Work StationsMultiple Work Stations

Shared FacilitiesShared Facilities

Single Entrance Single Entrance 
and Autoclaveand Autoclave

Equipment Equipment 
LocationsLocations

MULTIPLE AGENT SUITESMULTIPLE AGENT SUITES

Shared Shared 
Entrance Entrance 
Autoclave Autoclave 
SupportSupport

Each CellEach Cell
SinkSink
BSCBSC
IncubatorsIncubators
MicroscopesMicroscopes
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VENTILATION DIFFERENCESVENTILATION DIFFERENCES

NANO NANO CleanroomCleanroom
oo Supply Supply –– Highly FilteredHighly Filtered
oo Positive Pressure FacilityPositive Pressure Facility
oo High Rate of Filtered High Rate of Filtered RecirculatedRecirculated Air Air 
oo Ducted Hoods and EquipmentDucted Hoods and Equipment
oo ExhaustExhaust

Bio FacilityBio Facility
oo Supply Supply –– FilteredFiltered
oo Negative Pressure FacilityNegative Pressure Facility
oo Once Through Air PassOnce Through Air Pass
oo Ducted Hoods and EquipmentDucted Hoods and Equipment
oo ExhaustExhaust

SPACE OUTFITTINGSPACE OUTFITTING

NANO NANO CleanroomsCleanrooms ––
Tools and HoodsTools and Hoods

Bio facilities Bio facilities –– Tools and Tools and 
HoodsHoods
oo Contamination ControlContamination Control

�� Biological Safety Biological Safety 
CabinetsCabinets

oo Lab ApparatusLab Apparatus
�� Refrigerators and Refrigerators and 

Ultra Ultra Cold FreezersCold Freezers
�� IncubatorsIncubators
�� CentrifugesCentrifuges
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PROGRAMMATIC CONSIDERATIONSPROGRAMMATIC CONSIDERATIONS

ELF RequirementsELF Requirements

oo Increase in space needsIncrease in space needs

oo ADAADA

oo Large instrumentationLarge instrumentation

oo HEPA filtrationHEPA filtration

oo Specimen storageSpecimen storage

DIVERGENT DIRECTIONS - BIODIVERGENT DIRECTIONS - BIO

Types of StudiesTypes of Studies

oo Contagious DiseasesContagious Diseases

oo Plant and Insect Pests Plant and Insect Pests 

oo New DrugsNew Drugs

oo Animal DiseasesAnimal Diseases

oo BioterrorismBioterrorism

oo All Produce Organic & Chemical All Produce Organic & Chemical 
ContaminationContamination
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SOURCES FOR BIOSAFETY GUIDELINESSOURCES FOR BIOSAFETY GUIDELINES

NIH NIH -- CDC CDC BiosafetyBiosafety in in 
Microbiological and Microbiological and 
Biomedical LaboratoriesBiomedical Laboratories

USDA USDA –– APHIS Quarantine APHIS Quarantine 
and Containment and Containment 
GuidelinesGuidelines

World Health World Health 
Organization Organization BiosafetyBiosafety
GuidelinesGuidelines

Canadian Laboratory Canadian Laboratory 
BiosafetyBiosafety GuidelinesGuidelines

BIOLOGICAL SAFETY CABINETSBIOLOGICAL SAFETY CABINETS

Primary BarrierPrimary Barrier
New cabinet classifications from NSFNew cabinet classifications from NSF

Described by NSF Standard No. 49Described by NSF Standard No. 49

B1

Type B

B2
Subtypes

TypesTypes

Class II

Type A

A1

A2
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Type A or Type B - Which to Choose?Type A or Type B - Which to Choose?

Type BType A

For routine For routine 
microbiological work.  microbiological work.  
Type A2 may be used Type A2 may be used 
with volatile toxic with volatile toxic 
gasses and fumes if gasses and fumes if 
canopy connected.canopy connected.

Offers containment and Offers containment and 
direct removal of direct removal of 
volatile toxic gasses and volatile toxic gasses and 
fumes used in fumes used in 
conjunction with conjunction with 
biological research.biological research.

The critical factor in choosing Type A or The critical factor in choosing Type A or 
B is not biological containment, but B is not biological containment, but 
whether or not and how much the whether or not and how much the 

user works with volatile toxic user works with volatile toxic 
chemicals.chemicals.

TYPES of BIOLOGICAL SAFETY CABINETSTYPES of BIOLOGICAL SAFETY CABINETS

What type of BSC to useWhat type of BSC to use
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BIOLOGICAL SAFETY CABINETSBIOLOGICAL SAFETY CABINETS

Glove boxesGlove boxes

Ducted Ducted 

Primarily BSL4Primarily BSL4

CONTAINMENT – BSL3CONTAINMENT – BSL3

Primary BarrierPrimary Barrier
ClothingClothing
BSCsBSCs

Secondary BarrierSecondary Barrier
ArchitectureArchitecture
ConstructionConstruction
EngineeringEngineering
PressurizationPressurization
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FURNISHINGS and FINISHESFURNISHINGS and FINISHES

Interior FinishesInterior Finishes

oo FlooringFlooring

oo WallsWalls

oo CeilingsCeilings

oo DoorsDoors

FURNISHINGS and FINISHESFURNISHINGS and FINISHES

Casework ChoicesCasework Choices

oo AdaptabilityAdaptability

oo CC--FrameFrame

oo Movable cabinetsMovable cabinets

oo Easily CleanableEasily Cleanable
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CONSTRUCTION ISSUESCONSTRUCTION ISSUES

Interstitial SpaceInterstitial Space

oo Ease of MaintenanceEase of Maintenance

oo Adequate Space for EquipmentAdequate Space for Equipment

oo FlexibilityFlexibility

oo Solid Solid CeilingCeiling

CONSTRUCTION ISSUESCONSTRUCTION ISSUES

Interstitial SpaceInterstitial Space

Maintenance Personnel in Work Maintenance Personnel in Work ClothesClothes
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CONSTRUCTION ISSUESCONSTRUCTION ISSUES

Light Fixtures Light Fixtures –– Solid Solid 
CeilingCeiling

oo SealedSealed

oo Access TopAccess Top

oo Access bottomAccess bottom

FINE DETAILSFINE DETAILS

Seal, caulk, gasketSeal, caulk, gasket
oo ConduitsConduits
oo PenetrationsPenetrations
oo DoorsDoors
oo CracksCracks
oo Pressure testingPressure testing

HEPA filtrationHEPA filtration
oo Supply air (single)Supply air (single)
oo Exhaust air (double)Exhaust air (double)
oo Lab waste ventLab waste vent
oo HC has over 1600 HC has over 1600 HEPA’sHEPA’s!!!!

MagnehelicMagnehelic gaugesgauges
oo DigitalDigital
oo AnalogAnalog

BSC’sBSC’s
oo II A2II A2
oo II B2II B2
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HEPA FILTERSHEPA FILTERS

HEPA FILTERSHEPA FILTERS

HEPA FiltrationHEPA Filtration
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MORE HEPA FILTERSMORE HEPA FILTERS

MORE FINE DETAILSMORE FINE DETAILS

HVAC systemHVAC system

Door sealsDoor seals
oo Inflatable gasketsInflatable gaskets
oo Compression gasketsCompression gaskets

AutoclavesAutoclaves

Breathing airBreathing air
oo Very dryVery dry-- dehydrates workersdehydrates workers
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ENTRY DOORSENTRY DOORS

SUIT LABS – BSL4SUIT LABS – BSL4
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SUIT LABS - BSL4SUIT LABS - BSL4

METHODS of DECONTAMINATIONMETHODS of DECONTAMINATION

AutoclavesAutoclaves

IncinerationIncineration

Transfer Transfer 

Compartments Compartments 
RenderingRendering
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DISPOSAL METHODS - Lab Liquid WasteDISPOSAL METHODS - Lab Liquid Waste

RECOMMENDATIONSRECOMMENDATIONS

Separate FunctionsSeparate Functions

Evaluate the need for Evaluate the need for BiocontainmentBiocontainment in NANO facilitiesin NANO facilities

Plan material and people flow from the beginning Plan material and people flow from the beginning 

Plan for separate entrances Plan for separate entrances –– Bio/Bio/NanoNano
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