OnelLab REACH™

Biological Safety Cabinet: Start-up and Airflow

Overview/Background

In this scenario, the learner is tasked with demonstrating the proper procedures to start and maintain positive
airflow in a biological safety cabinet (BSC). This scenario is intended for laboratory personnel who use Class Il
Type A2 biological safety cabinets (BSCs) and are designed to supplement the current eLearning course
provided by the CDC.

Objectives
e |dentify the major parts of a Class Il BSC
e Demonstrate how to maintain positive airflow within a BSC
e Demonstrate how to prepare for work in a BSC

Disclaimer: This scenario highlights key elements for safe and effective
laboratory work practices but was not designed to provide laboratory-
specific applications. Please refer to your supervisor and your
laboratory’s standard operating procedures (SOPs) for detailed guidance
and site-specific recommendations on equipment, location, and
processes. Use of trade names and commercial sources in this training
activity is for identification only and does not imply CDC endorsement.

Scenario Intro

Introduction: Biological safety cabinets or BSCs protect personnel,
products, and the environment from infectious or hazardous aerosols,
droplets, and particulates. A BSC provides protection using inward directional airflow, downward high-
efficiency particulate air (HEPA) filtered laminar airflow. Recognizing the many factors that can disrupt proper
BSC airflow operation and increase the risk of exposure to you and your colleagues is essential. In this scenario,
you will demonstrate the proper procedures to start a Class [l A2 BSC and maintain positive airflow. Always
follow your laboratory's SOP and risk assessment.

Task: In this scenario, you will implement start-up procedures and view the airflow of a biological safety
cabinet.

Personal Protective Equipment: laboratory coat, face mask, safety glasses, and nitrile gloves.

Refer to Job Aids disclaimer at reach.cdc.gov/disclaimers#ui-id-6. Find additional free laboratory training resources at

reach.cdc.gov. '
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Step 1: Let’s begin with some standard start-up procedures. Turn off the ultraviolet (UV) light to prevent UV
eye and skin exposure.

Step 2: Check the certification sticker to ensure the BSC is within the designated certification period and is not
expired.




Step 3: The window alarm alerts the user if the sash is in the incorrect position. Turn on the window alarm.

Step 4: Raise the sash to the correct height
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Step 5: The blower pulls air inside the BSC through the HEPA filters. Turn on the blower.

Step 6: Next, turn on the light.

Note: Make sure you turn on the fluorescent or LED light
and not the UV light. The UV Light must be turned off
while working in the BSC.




Step 7: Close the drain valve.

DORAIN VALVE Op.

Step 8: Next, allow the BSC to run for 5 minutes. Set the timer for at least 5 minutes.
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Step 9: Check the differential pressure gauge and check the log to ensure they are in the specified range.

Step 10: Record the pressure reading on the clipboard.
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Step 11: Check the flutter tape to ensure you have inward airflow.

Step 12: Toggle the airflow button and see how airflow works within a biosafety cabinet. You can toggle the
airflow any time to see how your actions affect the airflow in the BSC.

Page 7 of 11



Step 13: Now, let’s experiment with the sash. Try lowering it to see how it affects airflow. Proper sash height is
critical. Proper sash height is critical.

Note: If the sash is too low, inward air velocity increases, which can pull room air into the BSC,
potentially contaminating the BSC and increasing the chance for handling errors, spills, and splashes.

Step 14: Now, try raising the sash past the manufacturer's recommended height to see what happens.

Note: A warning light will illuminate, and an alarm will sound if the sash is too high. Downward air
velocity increases, which can push infectious aerosols from the BSC air into the laboratory. This can
potentially expose personnel, products (for example: specimens, media, etc.), and the environment to
infectious materials.
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Step 15: Now, put the sash at the certified height. As you can see, moving the sash to the correct height
ensures safe and proper airflow.

Step 16: We've added a hand speed indicator to help monitor your hand speed. Inserting your arms and
equipment perpendicular to the sash opening is important. Your movements should be performed slowly.
Introducing your hands or equipment at a sharp angle or too quickly may negatively affect the BSC airflow. Try
quickly moving your hands in and out of the BSC to see how this affects airflow, and how we alert you to that
fact.

———
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Step 17: As you can see, moving your hands too quickly can disrupt the airflow and potentially causes room air
to enter the BSC and contaminate products or allow infectious aerosols from the BSC into the room. Now, try
moving your hands in and out slowly.

Note: Remember, slow and direct movements are best. Withdrawing your arms too fast can disrupt the
airflow in the BSC. This increases the chance of room air entering the BSC and contaminating products
or allowing infectious aerosols from the BSC into the room.

Step 18: A common mistake is covering the front grill or rear grill of the BSC. Blocking a grill reduces the airflow
and increases the risk of contaminants entering the BSC sterile workspace. We’ve placed a few items on the
grill to affect the BSC airflow. Relocate the items to resolve the airflow issue and make this BSC safe to work in
again. Press the done button to complete this task.

Note: Remember to keep items inside the BSC. Removing items from the BSC requires item
decontamination prior to removal.

Complete: Excellent! As you can see, proper sash height, hand movement, equipment, and placement of
laboratory materials inside a BSC are essential to maintaining positive airflow, reducing the risk of exposure to
you and your colleagues. You have completed the BSC1: Start-up and Airflow scenario.
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Scenario References and Acknowledgments

All content in this scenario was taken from the following references.

1. CDC, Biosafety in Microbiological and Biomedical Laboratories, 6! edition,
Appendix B, pages 401-403. Accessed November 8, 2023. https://www.cdc.gov/labs/BMBL.html

Scenario Design by:
Centers for Disease Control and Prevention (CDC)
Division of Laboratory Systems (DLS)

Subject matter experts and their spouses/partners wish to disclose they have no financial interests or other
relationships with the manufacturers of commercial products, suppliers of commercial services, or commercial
supporters.
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