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RESEARCH PROTOCOL SAFETY SURVEY
Subcommittee for Research Safety (SRS)


DEFINITION OF HAZARD CATEGORIES

Excerpted from:

“VHA Handbook 1200.8 (June 2002)”


a.  Biohazards.  Biohazards include, but are not limited to, the following:


(1)  Pathogens and non-pathogens (e.g. clinical isolates), and/or etiologic agents, human and non-human primate tissues including blood and body secretions, and human cell lines corresponding to BSL 1-4;


(2)  Toxins produced by microbial organisms (see Centers for Disease Control and Prevention (CDC)-National Institutes of Health (NIH).  Biosafety in Microbiological and Biomedical Laboratories 4th Edition p. 237);


(3)  Poisonous, toxic, parasitic and venomous animals or plants;


(4)  Recombinant DNA molecules;


(5)  Select agents, as specified in Title 42 Code of Federal Regulations - http://www.cdc.gov/od/ohs/lrsat/saform.pdf.


(6)  Animals experimentally or naturally exposed to any of the above (see CDC-NIH. Biosafety in Microbiological and Biomedical Laboratories 4th Edition pp. 53-75).


b.  Chemical Hazards.  Chemical hazards include any substance or mixture of substances with properties capable of producing adverse effects on the health and/or safety of humans.  Chemical hazard categories include, but are not limited to, the following:


(1)  Corrosives;


(2)  Toxic substances (poisons, irritants, asphyxiates);


(3)  Sensitizers;


(4)  Carcinogens, mutagens and/or teratogens;


(5)  Flammables; and


(6)  Explosives.  


c.  Physical Hazards.  Physical hazards include, but are not limited to, the following:

(1)  Ionizing and non-ionizing radiation


(2)  Noise,


(3)  Vibration,


(4)  Extremes of temperature and pressure,


(5)  Explosive hazards,


(6)  Electrical hazards, and


(7)  Mechanical hazards.

Description of Biosafety Levels (BSL levels) 

Adapted from:

“Biosafety in Biomedical and Microbiological Laboratories”; U.S. Department of Health and Human Services, National Institutes of Health, June 17, 1999.

Summary of Recommended Biosafety Levels for Infectious Agents

	Bio-safety Level
	Agents
	Practices
	SafeTy Equipment 
(Primary Barriers)
	Facilities
(Secondary Barriers)

	1
	Not known to cause disease in healthy adults.
	Standard Microbiological Practices
	None required
	Open bench top

sink required.

	2
	Associated with human disease, hazard = auto-inoculation, ingestion, mucous membrane exposure.
	BSL-1 practice plus:

( Limited access;

( Biohazard warning signs;

( "Sharps" precautions;

( Biosafety manual defining any needed waste decontamination or medical surveillance policies.
	Primary barriers = Class I or II BSCs or other physical Containment devices used for all manipulations of agents that cause splashes or aerosols of infectious materials; PPEs: laboratory coats; gloves; face protection as needed.
	BSL-1 plus:

Autoclave available

	3
	Indigenous or exotic agents with potential for aerosol transmission; disease may have serious or lethal consequences.
	BSL-2 practice plus:

( Controlled access;

( Decontamination of all waste;

( Decontamination of lab clothing before laundering;

( Baseline serum.
	Primary barriers = Class I 
or II

BSCs or other physical devices used for all containment  manipulations of agents; PPEs: protective lab clothing; gloves;  respiratory protection as needed.
	BSL-2 plus:

( Physical separation from access corridors;

( Self-closing, double- door access;

( Exhausted air not recirculated;

( Negative airflow into laboratory.

	4
	Dangerous/exotic agents which pose high risk of life- threatening disease, aerosol-transmitted lab infections; or related agents with unknown risk of transmission. 
	BSL-3 practices plus:

( Clothing change before entering;

( Shower on exit;

( All material decontaminated on exit from facility.
	Primary barriers = All procedures conducted in Class III BSCs or Class I or II BSCs in combination with full-body, air-supplied, positive pressure personnel suit.
	BSL-3 plus:

( Separate building or isolated zone;

( Dedicated supply/exhaust, vacuum, and decon systems;

( Other requirements outlined in the text. 


Description of  Biological Safety Cabinets:

Adapted from:

“Biosafety in Biomedical and Microbiological Laboratories”; U.S. Department of Health and Human Services, National Institutes of Health, June 17, 1999.
Comparison of Biological Safety Cabinets

	Type
	Face

Velocity

(Ifpm)
	Airflow Pattern
	Radio-Nuclides/
Toxic Chemicals
	Biosafety Levels)
	Product

Protection

	Class I 
* open front
	75
	In at front; rear and top through HEPA filter
	No
	2,3
	No

	Class II Type A
	75
	70% recirculated through HEPA; exhaust through HEPA
	No
	2,3
	Yes

	Type B1
	100
	30% recirculated through HEPA; exhaust via HEPA and hard ducted
	Yes

(Low levels/

volatility)
	2,3
	Yes

	Type B2
	100
	No recirculation; total exhaust via HEPA and hard ducted
	Yes
	2,3
	Yes

	Type B3
	100
	Same as IIA, but plena under negative pressure to room and exhaust air is ducted
	Yes
	2,3
	Yes

	Class III
	NA
	Supply air inlets and exhaust through 2 HEPA filters
	Yes
	3,4
	Yes


* Glove panels may be added and will increase face velocity to 150 lfpm; gloves may be added with an inlet air pressure release that will allow work with chemicals/radionuclides.

LASERS

Hazard Classification

The following is a summary of laser classification taken from ANSI Z136.1-1993.

	

	Class 1 Lasers

A class 1 laser is considered to be incapable of producing damaging radiation levels and is therefore determined to be eye safe. These lasers are exempt from most control measures. Many lasers in this class are lasers which are imbedded in an enclosure that prohibits or limits access to the laser radiation.

	

	Class 2 Lasers

Class 2 lasers are low power lasers that also emit visible radiation. These lasers can exceed the Class 1 AEL but do not exceed 1 mW. For this laser class, the normal human aversion response of (0.25 seconds) to bright radiant sources affords eye protection if the beam is viewed directly. The potential for an eye hazard exists if this normal reflex motion is overcome and the exposure times are greater than 0.25 seconds. (Example)
	

	

	Class 2a Lasers

Class 2a lasers emit radiation in the visible region of the spectrum (400-700 nm). These lasers are not intended for viewing but are not hazardous if viewed for less than 1,000 seconds. Therefore these lasers do not exceed the Class 1 Accessible Exposure Limit (AEL) for the exposure period of 1,000 seconds. An example of a class 2a laser is a supermarket bar code scanner.

	

	
	

	Class 3a Lasers

Class 3a lasers have an output power up to 5mW. Viewing of the direct beam is normally not hazardous if viewed for only momentary periods with the unaided eye. These lasers may present a hazard if viewed using collecting optics
	

	Class 3b Lasers

Class 3b lasers are medium power lasers that have an output power of 5mW - 500mW. Viewing these lasers under direct beam and specular reflection conditions are hazardous. The diffuse reflection is usually not a hazard except for higher power Class 3b lasers. The class 3b laser is not normally a fire hazard.


	

	

	Class 4 Lasers

Class 4 lasers are high power lasers that exceed 500mW. Direct beam, specular reflections, and diffuse reflections from these lasers present a hazard to both the eye and skin. A Class 4 laser can also present a fire hazard (radiant power > 2 W/cm2 is an ignition hazard). In addition these lasers can create hazardous airborne contaminants and have a potentially lethal high voltage power supply. Always enclose the entire beam path if possible to a lower classification or enclose most of the beam path to reduce the potential hazards. 
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