Personal Protective Equipment (PPE) Matrix

Guidelines for Biosafety, Chemical and Task-Oriented PPE


Personal Protective Equipment (PPE) for Biosafety Labs
	Biosafety Level →
	BSL 1
	BSL 2

	Face
	Protective eyewear shall be worn for conduct of procedures in which splashes of microorganisms or other hazardous materials are possible.
	Face protection (goggles, mask, face shield or other splatter guard) is used for anticipated splashes or sprays of infectious or other hazardous materials to the face when the microorganisms must be manipulated outside the BSC.

	Hands
	Gloves must be worn when working with BSL1 materials. Alternatives to latex gloves shall be available.  Where chemical hazards require hand protection in biosafety labs, consult the Safety Data Sheet (SDS) and/or the Director, EH&S for chemical-specific glove selection.  See also:  http://www.wm.edu/offices/facilities/services/safety/laboratory/Chemical-Selection-Guide/index.php

	Gloves must be worn when working with BSL2 materials or when potentially coming into contact with potentially contaminated surfaces or equipment. Wearing two pairs of gloves may be appropriate.   Where chemical hazards require hand protection in biosafety labs, consult the Safety Data Sheet (SDS) and/or the Director, EH&S for chemical-specific glove selection.  See also:  http://www.wm.edu/offices/facilities/services/safety/laboratory/Chemical-Selection-Guide/index.php
Gloves are disposed of when overtly contaminated, and removed when work with infectious materials is completed or when the integrity of the glove is compromised. Disposable gloves are not washed, reused, or used for touching "clean" surfaces (keyboards, telephones, etc.), and they should not be worn outside the lab. Alternatives to latex gloves shall be available. Hands are washed immediately following removal of gloves.

	Clothes
	It is recommended that laboratory coats, gowns, or uniforms be worn to prevent contamination or soiling of street clothes.  Lab coats laundering is coordinated through the EH&S Office.
	Protective laboratory coats, gowns, smocks, or uniforms designated for lab use must be worn when working with BSL2 materials. This protective clothing is removed and left in the laboratory before leaving for non-laboratory areas (e.g., cafeteria, library, administrative offices). All protective clothing is either disposed of in the laboratory or laundered by the College; it should never be taken home by personnel.

Reusable clothing should be placed in a closed container and subsequently sterilized before laundering.  Lab coats laundering is coordinated through the EH&S Office. 

	Feet
	Closed-toed shoes with backs are required.
	Closed-toed shoes with backs are required.


NOTE:  Safety is always the responsibility of the PI, who should set specific rules based on the SDS of the chemicals being used in the lab.  

Reference:  http://www.cdc.gov/OD/ohs/biosfty/bmbl4/bmbl4s3.htm
Health Hazard Related PPE Guidelines for Chemistry Labs
	NFPA Health Rating->
	Health 0,1
	Health 2
	Health 3,4

	Face
	Wear Goggles
	Wear goggles with splash shield if working with solutions or liquids.  
	Consult SDS to determine if face shields or respirators are needed in addition to the lower-tier requirements.

	Hands
	Gloves recommended
	Wear gloves
	Wear gloves, and consult SDS to determine if special types of gloves are needed.

	Clothes
	Lab Coat recommended.  Long pants, covered shoulders, and close-toed shoes with backs are required.  
	Lab Coat recommended.  Long pants, covered shoulders, and close-toed shoes with backs are required.  
	Consult SDS to determine what type of arm and torso protection is required.  Long pants, covered shoulders, and close-toed shoes with backs are required.  

	Feet
	Closed-toed shoes with backs are required.
	Closed-toed shoes with backs are required.
	Closed-toed shoes with backs are required.


NOTE:  Safety is always the responsibility of the PI, who should set specific rules based on the SDS of the chemicals being used in the lab.  

Reference:  http://www.nmsu.edu/safety/programs/chem_safety/hazcom_NFPA_labels.htm
Task Oriented PPE Guidelines

	Task
	Hazard
	Required PPE

	Work with < 50mL corrosive liquids. pH < 4 or pH >10, or any volume < 50mL organic
	Skin irritation or damage, eye irritation or damage.
	Safety glasses, disposable nitrile gloves, skin cover to knees, elbows, throat, closed shoe, socks.

	Work with 50mL < volume < 1L of corrosive liquids (pH < 4 or pH > 10), or any 50mL < volume < 1L organic liquids.
	Severe skin irritation or damage, severe eye irritation or damage.
	Splash goggles, disposable nitrile gloves, skin cover to ankles, wrists, throat, closed shoe, socks.

	Work with volume > 1L of corrosive liquids (pH < 4 or pH > 10), or any volume > 1L organic liquids.
	Severe permanent skin or eye damage or scarring, loss of function, and/or loss or vision.
	Face shield (to chin) with splash goggles under, disposable nitrile gloves, lab coat and other skin cover to ankles, wrists, throat, closed shoe, socks.

	Work with infrared emitting equipment, e.g., glassblowing, welding, brazing, IR emitting instrument or exposed diodes.
	Corneal burns, cataracts, conjunctivitis, erythema.
	Shaded (IR filter) glasses, goggles, or visor appropriate to the wavelength(s) and to potential for exposure; closed toe shoes with backs; hot mitts/gloves

	Spark-producing operations, e.g., metals grinding, welding.
	Burns to hands, skins, eyes, hair, clothing.
	Fire retardant apparel, gloves, and impact goggles (shaded if also appropriate).  Keep hair short, covered, or tied away from sparks closed toe shoes with backs

	Machine operation activities likely to catch clothing, hair, or jewelry.
	Skin/limb injury.
	Bind vulnerable clothing/hair, remove jewelry; wear closed toe shoes with backs


	Metal working/grinding, woodworking/grinding, other operations likely to throw particles.
	Eye impact injuries.
	Safety glasses.  No loose clothing, no jewelry; wear closed toe shoes with backs.



	Handling, moving, pouring, or any use of cryogenic liquids, including simple close proximity to an open container of cryogen.
	Skin or eye tissue damage.
	Safety glasses, disp gloves, skin cover to elbows, knees, throat, full shoes/socks for < 50mL.  

For > 50mL splash goggles, cryogloves, skin cover to ankles, wrists, throat; safety glasses.  

When dispensing from LN2 delivery system also wear faceshield over safety glasses.  

For both cases, wear closed toe shoes with backs.



	Working with or around sources of ultraviolet radiation.
	Eye irritation or damage, erythema (sunburn).
	UV blocking goggles, skin cover on all potentially exposed areas.  When face sunburn potential exists, a filtering face shield is required.  Wear closed toe shoes with backs


	Working with or around Class 3b or 4 lasers.
	Skin irritation and/or damage, eye injury, vision loss.
	Goggles appropriate to beam parameters, closed shoe, no jewelry/reflective items.  Wear closed toe shoes with backs.



	Human blood, cells, tissue, body fluids or materials derived from these.
	Infectious disease, e.g. human immunodeficiency virus (HIV), hepatitis B virus (HBV), hepatitis C virus (HCV).
	Safety glasses, disposable nitrile gloves, skin cover on all potentially exposed areas, lab coat, closed toe shoes with backs with backs, work at Biosafety Level II.



	Work with or around hazardous solid (toxin, reproductive toxin, mutagen, carcinogen, irritant).
	Systemic poisoning, reproductive effects, skin or mucous membrane irritation.
	Safety glasses, disposable nitrile gloves, skin cover to elbows/knees/throat, closed toe shoes with backs, lab coat.

	Work with or around > 100g hazardous solid, or > 1g when a high potential exists for airborne concentration, or if operations involve "chemical requiring designated area."
	Systemic poisoning, reproductive effects, skin or mucous membrane irritation.
	Safety glasses, gloves chosen for substance, skin cover to wrists/ankles/throat, closed toe shoes with backs.

	Working at computers  within a laboratory but segregated from areas using hazardous materials
	Repetitive motion injury, eye strain
	Closed toe shoes with backs with backs

	Working in a microscope laboratory or at microscopes within a laboratory but segregated from areas using hazardous materials.  Samples being examined have been prepared prior to use at the microscope  
	
	Closed toe shoes with backs with backs

	Working with biological biological agents that can potentially harm humans.
	
	Protective eyewear shall be worn for conduct of procedures in which splashes of microorganisms or other hazardous materials are possible.  Gloves must be worn when working with BSL1 & BSL2 materials or when potentially coming into contact with BSL2-potentially contaminated surfaces or equipment.  Alternatives to latex gloves shall be available. Lab coats must be worn when working with infectious materials at BSL 1 or BSL 2 levels.  All protective clothing is either disposed of in the laboratory or laundered by the College; it should never be taken home by personnel.  Close-toed shoes with backs are required.



