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Canadian Biosafety Standards, 2nd Edition, 2015 (CBS; Public Health Agency of Canada 

(PHAC) and Canadian Food Inspection Agency (CFIA)) 

 

Canadian Biosafety Handbook, 1st Edition, 2016 (CBH; PHAC and CFIA) 
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Diffusion predominates below the 0.1 µm diameter particle size. Impaction and interception 

predominate above 0.4 µm. In between, near the 0.3 µm MPPS, diffusion and interception 

predominate. 

 

Biological Safety Cabinet 

The unique directional airflow in a BSC consists of:  

(1) HEPA-filtered air that passes over the work surface to provide a clean working 

environment;  

(2) an "air curtain" at the main opening that prevents the mixing of potentially contaminated 

air from the laboratory with the HEPA-filtered air in the BSC;  

(3) continuous negative pressure in the BSC that is created by a continual draw of air into 

the BSC. This prevents the air inside from escaping into the laboratory; 

 (4) the air that is exhausted out of the cabinet into the laboratory is HEPA-filtered to 

prevent release of particulate contaminants. 

 

NSF certified biosafety cabinetry should be used for level 2 containment.   

¶ NSF/ANSI Standard 49, includes basic requirements for design, construction and 

performance to provide personnel, product and environmental protection; 

reliable operation; durability; cleanability; noise level and illumination control; 

vibration control; and electrical safety.  In addition, the standard includes 

detailed test procedures and informational annexes, including recommendations 

for installation, field certification tests and decontamination procedures. 

 

¶ Where a custom enclosure or the design of a BSC or similar enclosure (e.g. 

Biobubble) does not permit certification in accordance with NSF/ANSI 49, it is to 

be verified to meet the manufacturer's specifications, with minimum parameter 

values specified in Matrix 5.1 of the CBS 

 

There are three classes of BSC and selection of the proper class requires careful 

evaluation of the activities to be carried out: 

 

Class I - have un-recirculated airflow away from the operator that is discharged to the 

atmosphere after filtration through a HEPA filter. They provide good operator protection 

but no product protection. 

 

Class II types A1, A2, Bl, and B2 - are designed for personnel, product and 

environmental protection. The main difference between the types are the ratio of air 
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¶ Follow the procedures for BSC use described in this SOP. 

¶ Notify the Laboratory Supervisor/Principal Investigator immediately in the event of 

BSC malfunction. 

¶ Notify the Biosafety Officer if a BSC malfunction may have caused an exposure. 

 

5. User Guidelines 

 

5.1. Purpose and Use of the BSC 

 

¶ Biological Safety Cabinets (BSCs) are the primary means of containment for working 

safely with biohazardous agents. BSCs are designed to reduce the risk of infection by 

isolating the activities in the BSC from the laboratory environment. 

 

¶ BSCs provide personnel protection and environmental protection by using a 

combination of directional airflow and a High Efficiency Particulate Air (HEPA) filter. 
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¶ After loading material in the BSC, allow sufficient time for the air to purge and the 

airflow to stabilize before initiating work. This will be specified in the manufacturer's 

instructions, and is generally 3-5 minutes. 

 

 

Working in the BSC 

¶ Wear protective gloves that cover the cuffs of lab coat sleeves to prevent contaminated 

air from entering the sleeve. Lab coats (or closed front gowns) with fitted cuffs rather 

than loose sleeves are recommended.  

  

¶ Perform operations as far to the rear of the work area as reasonable. Ensure that elbows 

and arms do not rest on the grille or work surface. 

 

¶ Movement of arms into and out of the cabinet can disrupt airflow, which can allow 

contaminants to enter or escape the BSC.  Whenever possible, place all materials needed 

for a procedure inside the cabinet before starting. Move arms slowly and move straight 

out of the cabinet perpendicular to the front opening; do not sweep arms across the front 

of the cabinet. Do not walk quickly in front of a cabinet when someone else is working. 

 

 

¶ Place supplies, equipment and papers well back from the front of the cabinet, positioned 

so that air intake or exhaust grills are not obstructed. 

 

¶ Never put anything on the grill at the front opening of the cabinet. 

 

¶ Do not block the air openings/grill at the back of the cabinet. 

 

¶ Segregate non-contaminated ("clean") items from contaminated ("dirty") items. Work 

should always flow from "clean" to "dirty" areas  

 

¶ Material should be discarded in a waste container located towards the rear of the 

cabinet workspace. Do not discard materials in containers outside of the cabinet. 

 

¶ Before using vacuum aspiration, verify that there is fresh bleach in the collection flask 

(final concentration when the flask will be full of at least 0.5% hypochlorite in the 

collection flask  (i.e. 8.3% to 10% final dilution of stock bleach, depending on the 

concentration of stock bleach - 5% to 6% hypochlorite). 
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¶ Clean up spills as soon as they occur. Remove and disinfect the grill if contaminated 

and remember to clean under the grill.   

 

¶ If the spill was relatively large or contained concentrated infectious material then 

allow the cabinet to sit undisturbed for at least 5 minutes for aerosols to clear 

before beginning cleanup.  

¶ While you wait remove and disinfect or dispose contaminated personal 

protective equipment (PPE) and wash thoroughly.  

¶ Then don clean PPE and proceed with spill cleanup and decontamination of 

interior surfaces, including the window/sash. 

¶ Remember to allow appropriate contact time for the disinfectant. 

 

Upon completion of work: 

 

¶ Upon completion of work, allow sufficient time for the air in the BSC to purge (i.e., pass 

through the filter) before disrupting the air curtain by removing hands or unloading 

material from the BSC. The purge time will vary by model and can be up to several 

minutes. 

 

¶ Surface-disinfect objects before removal from the cabinet. Remember that aerosols 

generated during operations in the cabinet such as pipetting might have contaminated 

objects in the cabinet, so there does not have to have been a spill for this step to be 

necessary. 

 

¶ Disinfect the interior surfaces of the BSC, including sides, back, lights, and interior of the 

glass, with a disinfectant effective against the pathogens in use, allowing an appropriate 

contact time (CBS Matrix 4.6). If a corrosive disinfectant is used, the surface should be 

thoroughly rinsed with water after disinfection to avoid corrosion of the stainless steel 

surfaces.  

 

¶ Periodically remove the work surface and disinfect the area beneath it (including the 

catch pan) and wipe the surface of the UV light with disinfectant. 

 

¶ If appropriate turn off the blower and fluorescent lamp, and turn on the UV light if 

appropriate (see section 5.2, Lighting). 
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¶ Disinfect or dispose of personal protective equipment appropriately and wash hands. 

 

5.4. Warnings:  

 

¶ Equipment creating air movement (e.g., vacuum pumps, centrifuges) may affect the 

integrity of the airflow and should not be used within the BSC. 

 

¶ Windows that open should be kept closed when the BSC is in use. 

 

¶ Work in a BSC should only be conducted by one person at a time (even in a large BSC). 

 

¶ An open flame should not be used in a BSC. Natural gas and propane should not be 

used in a BSC; sustained open flames (e.g., Bunsen burner) in BSCs are prohibited. On-

demand open flames (e.g., touch-plate microburners) are to be avoided as they create 

turbulence in the BSC, disrupt airflow patterns, and can damage the HEPA filter (CBS 

Matrix 4.6). Non-flame alternatives (e.g., microincinerator, or sterile disposable 

inoculation loops) should be used whenever possible. 

 

¶ The HEPA filters in the BSCs remove particulates from air, but they are 
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o If personnel may have been exposed to infectious material due to cabinet failure, 

tom.martinek@queensu.ca
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Appendix I - Queen's University SOP-Biosafety-03 Biological Safety Cabinets 

 

Table and Figures showing different types of BSC, copied from the Canadian Biosafety 

Handbook, 1st Edition, 2016, Chapter 11 

 

Table 11-1: Summary Table of Key Characteristics of Class II Biological Safety Cabinets 

(BSCs)  
                                  Type A1 Type A2  Type B1  Type B2  

Minimum 

average inflow 

velocity through 

front opening  

0.38 m/s [75 fpm]  0.51 m/s [100 fpm]  0.51 m/s [100 fpm]  0.51 m/s [100 fpm]  

Air patterns  30% of the air is 

exhausted out of 

the BSC and 70% 

of the air is 

recirculated 

within the BSC  

30% of the air is 

exhausted out of 

the BSC and 70% 

of the air is 

recirculated 

within the BSC  

>50% of the air is 

exhausted out of 

the BSC and <50% 

of the air is 

recirculated 

within the BSC  

100% of the air is 

exhausted out of 

the BSC  

HEPA-filtered 

downflow air  

Composed of 

mixed downflow 

and inflow from 

common plenum  

Composed of 

mixed downflow 

and inflow from 

common plenum  

Inflow air  Drawn from the 

containment zone 

or from the 

outside 

atmosphere  

HEPA-filtered 

exhaust air  

Recirculated to 

the containment 

zone or directly to 

the outside 

atmosphere  

Recirculated to 

the containment 

zone or directly to 

the outside 

atmosphere  

Exhausted 

through dedicated 

exhaust plenum to 

the outside 

atmosphere  

Exhausted 

through dedicated 

exhaust plenum to 

the outside 

atmosphere  

Type of exhaust  Can be thimble 

connected  

Can be thimble 

connected  
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Figure 11-5: Illustration of a Class II Type B2 Biological Safety Cabinet (BSC)


