HAZARDS ASSOCIATED WITH AEROSOLS


What is an aerosol?

      The physical state of liquid or solid particles suspended in air.

What are the hazards associated with aerosols?

Aerosols containing infectious agents or hazardous materials can pose a serious risk because:

· Small aerosol particles can readily penetrate and remain deep in the respiratory tract if inhaled.
· Aerosols may remain suspended in the air for long periods of time.

· Aerosol particles can easily contaminate equipment, ventilation systems, and human skin.

What types of equipment or procedures produce aerosols?

· Removing cotton plugs or other closures from flasks, bottles, centrifuge tubes, etc., immediately following shaking or centrifugation

· Removing supernatant, resuspending sedimented pellets

· Spills

· Blender

· Shaker (or vigorous manual shaking)
· Magnetic stirrer

· Sonicator

· Pipetting

· Vortex mixer

· Syringe and needle

· Vacuum-sealed ampoule

· Grinder, mortar, and pestle

· Inoculating loop (hot loops or flaming of contaminated loops) 
· Lyophilizer

· Separatory funnel

· colloid mills, jet mills
· French press
· Electroporator
· Cell concentrators
Guidelines to eliminate or reduce the hazards associated with aerosols:
· Conduct procedures that may produce aerosols in a biological safety cabinet (BSL2 or higher) or a fume hood, including the filling and opening of tubes, rotors or accessories.
· Avoid overfilling centrifuge tubes so that closures do not become wet.
· When centrifuging, use sealed tubes and safety buckets that seal with O-rings.

· Exhaust air from the vacuum lines of high speed centrifuges or lyophilizers should be filtered.
· Keep tubes stoppered when vortexing or centrifuging.  Allow a few (1-5) minutes for aerosols to settle before opening.
· When combining liquids, discharge the liquid down the side of the container or as close to the surface of the primary liquid as possible.
Guidelines (continued)
· Inoculating loops: 

a. Avoid splattering by allowing inoculating loops or needles to cool before touching biological specimens.
b. Sterilize a contaminated loop by flaming at the base and working up to the tip.
c. Using a shielded electric incinerator minimizes aerosol production.

d. Disposable plastic loops and needles may be used.  
· Use a vacuum system for aspirating, rather than pouring off supernatant.
· Protect vacuum systems from biological aerosols by using an overflow flask and a cartridge-type filter that is hydrophobic, with a pore size of 0.2 um.
· Ampoules should be opened in a BSC.  To open, nick the neck with a file.  Wrap it in a disinfectant-soaked towel.  Hold upright and snap open.  Reconstitute or dilute by slowly adding liquid, and mix without bubbling.
· If petri dish cultures are obviously wet, they should be opened in the BSC.
· Syringe and needle:
a. Never use as a substitute for a pipette in making dilutions of dangerous fluids.
b. Avoid removing air bubble by tapping syringe and expelling into the air.  If air must be removed, expel into a moistened/sterile pad.
· After lyophilization is complete, all surfaces of the unit should be disinfected.
· Consider all surfaces in the vicinity of a sonicator, stirrer, etc. to be contaminated following use; disinfect thoroughly.
· French Press:  avoid pressing live, pathogenic organisms.  Use face shields / eye protection.
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