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Objectives
� Discuss the appropriate BSC for work.
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• Laminar Flow (LF):
- Product protection (no personnel protection)
- Not for biohazard agents or chemical fumes

• Fume Hood:
- Removes toxic chemical (ducting 
sys./ductless)

- No HEPA filter -> not for biohazard agents

• Biohazard Safety Cabinet (BSC)
- Product and personnel protection (not Class 
1)

- HEPA can’t filter chemicals -> ducting or 
carbon
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Biological Safety Cabinet (BSC)

�BSCs are designed to provide protection of:
� Personnel
� Environmental
� Product

When appropriate practices and procedures are followed.
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Selection

1. Filter
2. Protection
3. Chemical/Material Used

Filters

6

Particles

• HEPA: High Efficiency Particulate Air 
HEPA: 99.99% at 0.3 microns

• ULPA: Ultra Low Penetration Air 
ULPA: 99.999% at between 0.1 to 0.2 microns

The “classical” definition of HEPA filter is 99.97% at 
0.3 microns, but nowadays all BSC in US use 
99.99% at 0.3 mm

Particles both larger and smaller than the most 
penetrating particle size (� .��� m) are removed 
with greater efficiency.�
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Filtration
"#�$#%&��!!�'(

ESCO

99.99
%

99.999%

Filtration: MPPS

ESCO
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Control for odor
Handling radioactive substances in Bsc
Remove volatile chemicals
Mostly for use in Ductless Fumehoods

Filters

ESCO

Selection

1. Filter
2. Protection
3. Chemical/Material Used

Air Flow Direction
Air Recirculation



8/5/2009

6

NIOSH Alert on Chemical Vapor Ducting

If the hazardous chemicals in use will volatilize 
(vaporize) while:
- Being handled
- After they are captured by HEPA filter

Do not use a ventilated cabinet that re-circulates air:
- Inside the cabinet
- Exhaust air back to the room / lab

�
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BSC Class
Protection

Sample �

Operator �

Environment �

Application with Chemicals

Nonvolatile Toxic Chem
Radionuclide

�

Volatile Toxic
Radionuclide

� *

Protection

Sample �

Operator �

Environment �

Application with Chemicals

Nonvolatile Toxic Chem 
Radionuclide

�

Volatile Toxic Chem
Radionuclide

�  
(Small 

amount)

Airflow pattern
In at front

Exhausted through 
HEPA to the outside* 
or into the room.

Airflow pattern
Supply air inlets and 
hard-duct exhausted 
to outside through 
two HEPA filters in 
series.�

BMBL 5th
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Protection

Sample �

Operator �

Environment �

Application with Chemicals

Nonvolatile Toxic Chem 
Radionuclide

�

Volatile Toxic Chem
Radionuclide

�

Airflow pattern
70% recirculated to the 
cabinet work area 
through HEPA

Exhaust air recirculate 
to the laboratory or 
discharged from the 
building via a canopy 
connection.

����&�� �'�( �
Protection

Sample �

Operator �

Environment �

Application with Chemicals

Nonvolatile Toxic Chem
Radionuclide

�

Volatile Toxic Chem
Radionuclide

� *
(minute 

amounts 
)

Airflow pattern
Same as II, A1

Exhaust air recirculate
to the laboratory or 
discharged from the 
building via a canopy 
connection*.

BSC Class

BMBL 5th
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Positive 
Pressure 
Contaminated 
Plenum

Positive 
Pressure 
Contaminated 
PlenumNegative 

Pressure 
Space 
from 
Blower 
Suction

Danger:
If Plenum or 
Gasket 
leaks, 
contaminant
s will escape 
to room / lab

Safe: If 
Plenum or 
Gasket 
leaks, 
contaminant
s pulled by 
blower

�% �&ESCO
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����& Protection

Sample �

Operator �

Environment �

Application with Chemicals

Nonvolatile Toxic Chem 
Radionuclide

�

Volatile Toxic Chem
Radionuclide

�  
(Small 

amount)

Airflow pattern
No air recirculation

Exhaust air from BSCs 
must be discharged to 
the outdoors via a hard 
connection. 

����%

Protection

Sample �

Operator �

Environment �

Application with Chemicals

Nonvolatile Toxic Chem
Radionuclide

�

Volatile Toxic Chem
Radionuclide

�
(minute 

amounts 
)

Airflow pattern
30% recirculated to the 
cabinet work area 
through HEPA

Exhaust air from BSCs 
must be discharged to 
the outdoors via a hard 
connection. 

BSC Class

BMBL 5th
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Class Inflow

v (m/s)
Recirc.

Air
Exhaust

 Air
Contd. Plenum
Surrounded by

Exhaust
Alternatives

Biosafety
Level

1 US:0.38
EN:0.70

0 % 100 % Outside air Inside room /
Hard duct

1, 2, 3

2 A1 US:0.38
EN:0.40 70 % 30 % Outside air Inside room /

Thimble duct 1, 2, 3

2 A2
US:0.50
EN:0.40 70 % 30 %

Negative
plenum

Inside room /
Thimble duct 1, 2, 3

2 B1 US:0.50
EN:0.40

30 % 70 % Negative
plenum

Hard duct
only

1, 2, 3

2 B2 US:0.50
EN: NA

0 % 100 % Negative
plenum

Hard duct
only

1, 2, 3

3 Closed
>0.5”WC

0 % 100 % Negative
plenum

Inside room /
Hard duct

1, 2, 3, 4

Note:
Small amount Toxic Chemicals (carcinogen) & Radionu clides ��� �  must Duct

ESCO
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Class II BSC in BSLClass II BSC in BSL--4 4 LaboratoryLaboratory
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Class II BSC: Ducting

• Class II BSC with no duct can’t be used if toxic chemicals 
are used 

- Chemical vapor buildup in lab is dangerous

• Class II,Type A2 with optional thimble duct:
- Suitable for non toxic chemicals
- Not suitable for volatile (vaporizing) chemical
- Re-circulation of hazardous chemical vapor is bad 

• Class II Type B2 with built-in hard ducting:
- Suitable for volatile (vaporizing) chemical

ESCO
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Class II BSC: Ducting

• Thimble duct: have holes for room air
- Building exhaust fluctuations affect cabinet airflow

• Hard ducting: no holes; difficult >> fluctuations
- Building exhaust must precisely match cabinet

BSC and Radioactive Materials Use

� Volatile radionuclide ( I125) 
should not be used within Class 
II A2 BSC if the exhaust air is 
not discharged out of doors and 
appropriate additional filtration 
techniques are used. 

� When using nonvolatile 
radionuclides inside a BSC, the 
same hazards exist as if 
working with radioactive 
materials on the bench top. 
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BMBL 5th
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� Radiological monitoring must be performed. 

� A straight, vertical (not sloping) beta shield may be used 
inside the BSC to provide worker protection.
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A sloping shield can disrupt 
the air curtain and increase 
the possibility of 
contaminated air being 
released from the cabinet. 

BSC and Radioactive Materials Use

References

� Biosafety in Microbiological and Biomedical Laboratories 
(Fifth Edition), CDC-NIH

� Primary Containment for Biohazards (Second Edition), 
CDC-NIH

� Biological Safety Cabinet, ESCO (GibThai Seminar 30 
Jun 09, BKK) 
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