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INTRODUCTION
This operations manual provides information and procedures to follow to preserve laboratory biosafety in operations involving biological agents that are considered biosafety level 2 including but not limited to amphotropic retroviruses, adenoviruses, lentiviruses, and human cells.  
EMERGENCY PHONE NUMBERS

Chemical Spills
412-360-3705    


Industrial Hygienist/Spill Team
Biological Spills 
412-360-3705/412-360-2842

Industrial Hygienist/Biosafety Officer


VAPHS Safety Manager




412-360-3076/cell 412-216-9130


VAPHS Industrial Hygienist




412-360-3705/cell 412-216-2342    VAPHS Safety Specialist




412-360-3776/cell 412-302-6439    VAPHS Infection Control




412-360-1696    


VAPHS Fire Safety Specialist 




412-822-3184/cell 412-302-9512    Radiation Safety Officer




412-360-3221



Biosafety Officer for Research




412-360-2842/cell 412-860-7215

FIRE




911 from VA Phone; 412-360-6911
Medical Emergencies




911 from VA Phone; 412-360-6911
Employee Health




412-360-3556
Security/Police




412-360-6911

Housekeeping




412-360-3685/3686
Facilities Maintenance:                                   

HVAC 




412-360-3735
Electrical Shops 




412-360-3719
Plumbing Shop 




412-360-3723
Electrical & Plumbing        




412-360-6139 (AFTER HOURS)           
LAB PERSONNEL phone list: (include members of other groups that share lab space)

PI - 

Staff -
EMERGENCY PROCEDURES

A. Hazardous Spill Cleanup

A MINOR Biological Spill is one that the laboratory staff is capable of handling safely without the assistance of safety and emergency personnel.

1.
Alert people in the area of the spill.

2.
Remove and disinfect any material that has been splashed on you and remove and disinfect grossly contaminated clothing by placing into a biohazard bag.

3.
Secure the affected area and post biohazard warning signs.

4.
Assess the situation and don the appropriate PPE for the cleanup operation.

5.
Spill Cleanup Procedure
· Cover the spill with paper towels or other absorbent material to absorb the spill and to prevent further aerosolization.

· Pour freshly prepared 10% bleach gently over the covered spill, working from the outside inwards.

· Wait at least 20 minutes for the bleach to penetrate through the contained spill.

· Pick up any sharp objects with forceps or other mechanical device* and discard into a sharps container. 

· Remove the absorbent material and place in a biohazard bag for disposal. Use a thick wad of paper towels to wipe the work surface, or push paper towels into a dustpan with a piece of cardboard in order to avoid small pieces of glass.
· Repeat Spill Cleanup Procedure over the original spill area to ensure disinfection and cleanup. Clean an area at least 2 feet around spill including furniture/walls/equipment.

· Follow waste disposal procedures as described on page 8 under “Working Procedures”.
· When finished, wash hands and exposed skin areas with antiseptic soap and water and autoclave all clean-up materials and protective clothing.

· Notify the Industrial Hygienist 412-360-3705 or the Biosafety Officer 412-360-2842 of the incident and complete an incident report.

6. Spills inside equipment

· If the spill occurs in a shaker or centrifuge, turn off the equipment and leave the door closed for at least 30 minutes to reduce aerosol exposure before cleaning up the spill.

· Tape a sign indicating the problem and your name to the contaminated equipment until the situation has been rectified.
· Cleanup as indicated above.
*Ideas for other mechanical devices to pick up sharp objects: tongs, autoclavable broom and dustpan, plastic scoops, two pieces of cardboard.
A MAJOR Biological Spill requires the assistance of safety and emergency personnel.  This involves the release of microorganisms requiring BSL-2 containment.

1.
Alert people in the area of the spill to evacuate.

2. Remove and disinfect any material that has been splashed on you or grossly contaminated clothing.  Place contaminated clothing with exposed areas turned inward into biohazard bag.  Wash all exposed skin with antiseptic soap and water.
3. Secure the affected area and post biohazard warning signs.
4. Assess the situation and don the appropriate PPE for containment if possible.
5. Call for Emergency Response Spill Team:  412-360-3705.  After hours call 412-360-6139.
6. Evacuate the affected area (give >30 min for aerosols to be removed by air exchange).
7. Have person knowledgeable of incident and laboratory assist emergency personnel.
8. Notify the Biosafety Officer 412-360-2842 and VAPHS Infection Control 412-360-1696 of the incident.

MAJOR spill is defined as:

a) Spills greater than 50 milliliters (ml) BSL-2 agent outside primary containment

b) Spills that result in exposure or present an inhalation hazard

c) Spills that cannot be easily cleaned

d) Spills that endanger people or the environment

B. Loss of Electrical Power.

A majority of the biosafety cabinets are not connected to emergency power.  In the event of a power outage in the lab when BSL-2 work is in progress, work should be finished as soon as possible, the cabinet decontaminated, and a sign posted on the cabinet to keep out until power is restored.

C. Medical Emergencies.

1. Provide immediate first-aid ONLY IF TRAINED.  Stop the bleeding of wounds and wash the affected area with disinfectant/soap.

2. In the event of a major medical emergency, dial 911 from a VA phone or go to the Emergency Department 1N-44C (412-360-6322).
3. In the event of an exposure incident,

a) Wash exposed skin with antiseptic soap and water.  If there has been an exposure of the eyes, flush eyes for a minimum of 15 minutes.

b) Report the incident to the PI, who will record the details of the exposure incident including the route of exposure, the infectious agent and an estimate of the dosage. 

c) Report for treatment:

-During working hours 8 am-4:00 pm Monday-Friday to Occupational Health (Room 1A246) or call 412-360-3556 for assistance. 

-After hours or on weekends, go to the VA Emergency Department 1N-44C, 412-360-6322.

It is important that employees understand the actions to be taken following an occupational exposure so that the appropriate medical treatment, prophylaxis and/or post-exposure evaluations are utilized to prevent infection.  An exposure incident is the specific eye, mouth, or other mucous membrane, or non-intact skin contact with any potentially infectious agents that results from the performance of an employee’s duties.
D. Building Emergencies.

1. In the event of a fire in the lab, dial 911 from a VA phone or 412-360-6911 from any other phone.  Report “CODE ORANGE”.  Suspend work in the biosafety cabinet as soon as possible, decontaminate, leave fan ON and attach a sign to the cabinet to keep the sash closed. 

2. In the event of a fire drill or other building evacuation notice, suspend work in the biosafety cabinet as soon as possible, decontaminate, and evacuate the building, as above. 

3. Building evacuation route:  

4. Designated Assembly Area:  

STANDARD OPERATING PROCEDURES (SOPs)

All manipulations involving biosafety level 2 agents including but not limited to amphotropic retro-, adeno- or lentivirus particles or supernatants or human cells must be performed in a Class II A2 biological safety cabinet.

A.
Safety Equipment

1. Personal Protective Equipment (PPE) will be worn during all work sessions involving biohazardous materials.  This includes a lab coat, chemical safety goggles, and either latex or nitrile gloves.  Lab personnel must wear a lab coat for wear only in the lab.  Alternatively, disposable gowns are acceptable, and will be discarded into the biohazard waste box after use.

2. Eyewash station: (Note location of closest Eyewash) 

3. Eyewash should be checked bi-weekly.  Log sheet should be posted above sink or card attached to the unit. 

4. Fire extinguisher locations:  

5. Emergency phone numbers location:

6. Limited first aid supplies location: 

7. Disinfection solutions available in the lab: 

B.
Biosafety Cabinet (BSC) Work Practices

1.
Before beginning work:

a.
Cabinet blowers should be operated at least 3 to 5 minutes before beginning work to allow cabinet to “purge”.  This purge will remove any particulates in the cabinet.  The work surface, the interior walls (not including the supply filter diffuser), and the interior surface of the window should be wiped with a 10% solution of household bleach or other approved EPA-registered disinfectant.  Then, a second wiping with sterile water is needed to remove residual chlorine, which may eventually corrode stainless steel surfaces.  Wiping with non-sterile water may contaminate cabinet surfaces.  Similarly, the surfaces of all materials and containers placed into the cabinet should be wiped with 70% ethanol to reduce the introduction of contaminants to the cabinet environment.
b.
Place all necessary materials in the BSC before beginning work.  This will serve to minimize the number of arm – movement disruptions across the fragile air barrier of the cabinet.  The rapid movement of a worker’s arms in a sweeping motion into and out of the cabinet will disrupt the air curtain and may compromise the partial barrier containment provided by the BSC.  Moving arms in and out slowly, perpendicular to the face opening of the cabinet will reduce this risk.  Other personnel activities in the room (rapid movement, opening/closing room doors, etc.) may also disrupt the cabinet air barrier.  For this reason, access to the work area is restricted when work is in progress.


c.
 Adjust the stool height so that your face is above the front opening.  Manipulation of materials should be delayed for approximately 1 minute after placing the hands/arms inside the cabinet.  This allows the cabinet to stabilize and to “air sweep” the hands and arms to remove surface microbial contaminants.  When the user’s arms rest flatly across the front grille, room air may flow directly into the work area, rather than being drawn through the front grille.  Raising the arms slightly will alleviate this problem.  The front grille must not be blocked with research notes, discarded plastic wrappers, pipetting devices, etc.  All operations should be performed on the work surface at least 4 inches from the inside edge of the front grille.

8. Working procedures:

a. Only the materials and equipment required for immediate work should be placed in the BSC.  Do not use the BSC as a storage area.
b. Equipment that causes turbulence (centrifuge, vortex, etc.) should be placed in the back 1/3 of the work surface.  All other work in the cabinet should stop while the apparatus is running.
c. Separate clean and contaminated items.  Minimize movement of contaminated items over clean items (work from clean to dirty).  Remove contaminated items only after decontaminated or sealed in a red biohazard bag.
1) Solid waste generated in the BSC is collected in a red biohazard bag inside
the cabinet.  At end of session, or when 2/3 full, the bag is closed and the
outside of the bag is sprayed with 10% bleach, then the bag is transferred to a
larger biohazard container in the lab for disposal. When the container is full,
EMS should be called (412-360-3685) to have the biohazard container removed.
2) Liquid waste is added to a flask containing bleach in the BSC (final concentration of bleach 1:10).  The liquid waste must be in contact with the bleach a minimum of 20 minutes.  The disinfected liquid is then carefully poured down the sink (avoid splashing and aerosol generation).  Additional bleach is poured down the drain (sufficient to fill the trap), and the sink is rinsed with copious amounts of water.

3) Sharps such as hypodermic needles, razor blades, or glass Pasteur pipettes, must be segregated from other wastes.  All sharps are discarded in labeled, puncture-resistant “Sharps” containers.  When Sharps containers are full, call EMS (412-360-3685) to take the container and bring a replacement.
d.
At the end of the work session, all materials are surface decontaminated and removed from the cabinet.  The work surface, the interior walls, and the interior surface of the window are again wiped with 10% bleach, followed by a rinse with sterile water.

C.
Centrifuge Usage: 

1. Safety caps should be available for the centrifuge, and can be opened only in the BSC.

2. After each session, the inside of the centrifuge, the tube holders, and safety caps must be decontaminated by spraying with 10% bleach and wiping clean. 

3. Note Room(s) with relevant centrifuge(s): 

D.
Pipette Usage

1. Never mouth pipette.  Mechanical pipetting aids are to be used when pipetting all material.

2. Always perform aerosol generating pipetting operations in a BSC.

3. Use plugged pipettes for transfer or measurement of biohazardous materials when available.  This blocks the escape of aerosolized material.

4. Do not mix biohazardous fluids by repeated suction and expulsion from pipettes.  This generates aerosols.

5. Do not bubble air through biohazardous fluids.  This generates aerosols.

6. Do not forcibly expel liquids from pipettes.  This generates aerosols.  Discharge as close as possible to the fluid or down the side of the container.

7. Avoid accidentally dripping infectious liquids from pipettes.

E.
Hazard Communication
1. Scope

It is important to identify the location of biohazardous agents in the work environment.  This keeps employees and support personnel aware of the potential for exposure, restricts traffic in hazardous areas, and supplements emergency response efforts.  This SOP defines the labeling requirements for this laboratory area and for samples of biohazardous agents.

2.  Procedure

All signs and labels are required to have the universal biohazards symbol and be fluorescent orange or orange-red.



a.
Laboratory Signs

•
Biohazard warning label must be posted at the entrance to the lab.  

•
The labs should be designated as Biosafety Level 2 and access must be limited to authorized individuals only.

b.
Stored Material
· Regulated waste containers:  biohazard label and red container

· Freezers holding infectious agents:  biohazard label

· Secondary containers used for storage or transport:  biohazard label 

· Centrifuge or other equipment used with infectious agents:  biohazard label

· Contaminated equipment:  biohazard label and label specifying where contamination exists

The primary line of defense is the use of Universal Precautions and good laboratory techniques.

Recommended Basic Spill Response Kit
• Disinfecting solution appropriate to infectious agent (disinfectant must be EPA-registered). Solutions should be freshly prepared.

• A bottle for solutions of disinfectant.

• Forceps or tongs, autoclavable broom and dustpan, or other mechanical device for handling sharps.

• Paper towels or other suitable absorbent.

• Biohazard bags for the collection of contaminated spill clean-up items.

• Waterproof utility gloves and latex or plastic examination gloves.  Lab personnel should wear two pairs of gloves at all times.
• Full face protection (face shield or splash goggles and surgical mask).

• Disposable scrubs or Tyvek suits.

• Spill sign to post on door to room.

Chlorine bleach is recommended as the standard disinfectant. Other EPA-registered
disinfectants may be more appropriate due to their effectiveness with certain etiologic agents. See section on “Disinfectants” for further guidance (pg 13-14).
GENERAL SAFETY

A.
Basic Biosafety Guidelines

1. Mechanical pipetting aids are to be used when pipetting all material.  Mouth pipetting is prohibited no matter what the material or manipulation.

2. 
Eating, drinking, storing food, and applying cosmetics are not permitted in laboratory work areas.  Food should not be stored in refrigerators or freezers used to store biohazardous material.

9. Hands should be washed immediately after procedures involving biohazardous materials and routinely before leaving the laboratory.

10. Workers should decontaminate their work area following work with biohazardous material and immediately after any spill.  The laboratory area should be kept free of materials not pertinent to the work.

11. Safety goggles should be worn to protect the eyes from splashes of infectious material that will enter the body through the conjunctival capillaries.  Contact lenses should not be worn in the laboratory because they impede the removal of foreign objects and may entrap materials beneath them.

12. Gloves should be worn to protect personnel from infection through contact with biohazardous materials and entry into the body via skin abrasions.

13. Laboratory coats should be worn in the laboratory to protect personnel from spilled material.  Laboratory coats should not be worn outside the laboratory and must be disinfected or clearly labeled as infective before being removed from the laboratory.

14. All technical procedures should be performed in a manner to reduce the generation of aerosolized material that may enter the body via inhalation.  Procedures or activities expected to produce infectious aerosols must be performed in an approved BSC.  Operations such as centrifugation, sonication, or vortexing are known aerosol generating procedures.  Materials that are placed in centrifuge buckets and sealed with either a sealed rotor lid or centrifuge safety cups in the BSC may be centrifuged in the laboratory desktop centrifuge.

15. The “buddy system” should be instituted in all laboratories.  Personnel should not be working alone on hazardous projects.

16. Always remember that you are the individual with the ultimate responsibility for your own health and safety.  You will directly benefit from active involvement and commitment to the health and safety program of the laboratory.  When you see a potential for exposure or the release of infectious material, be proactive and point this out to the person or persons involved or someone who can resolve the situation.  Be persistent in seeing that the situation is resolved and assist any personnel you find not using good laboratory technique.

B.
Maintenance


To insure everyone’s safety, all users of the laboratory space must agree to maintain the space in a clean and orderly manner.  Each individual will “clean up after himself”.

TRAINING REQUIREMENTS
A.
Biohazards Training should include information on the following:

1.
Infectious agents being used in the lab

a.
Modes of transmission to humans 

b.
Signs and symptoms of infection 

c.
Methods of disinfection and decontamination 

d.
Use of hazard warnings and rationale 

2.
Personal Protective Equipment 

a.
Equipment available (i.e. gloves, lab coats, goggles, etc.), their location, proper use and maintenance instructions

b.
Operating principles of chemical fume hoods and BSCs
c.
Use and maintenance of pipetting aids

d.
Use and maintenance of centrifuges 


3.
Universal Precautions Training

a.
Assume everything in the lab is infectious

b.
Shipping and receiving procedures

c.
Handling and disposing of sharps

d.
Pre- and post-work cleanup procedure


4.
Emergency Response Training

a.
Procedure for spills and leaks

b.
First aid

c. 
Decontamination techniques

d.
Fire response

e.
Power failure procedure


5.
Waste Disposal Procedure

a.
Decontamination/disinfection methods

b.
Analysis of decontamination/disinfection efficacy

c.
Hazard Communication requirements

d.
Storage and disposal procedure 

B.
Several Safety Training sessions are offered by the VA to fulfill OSHA requirements.  These include:

1.
Bloodborne Pathogens must be taken as a new employee and renewed annually.

2. Research Laboratory Safety must be taken as a new employee and renewed annually.

3. Shipping of Hazardous Materials may be taken as a new employee (as applicable to duties) and renewed every two years.

4. Safety Training Certifications should be sent to the R&D Office.  Records should be retained for duration of employment and for at least 3 years after.  Training records can be found at the end of this manual.

MEDICAL SURVEILLANCE REQUIREMENTS

A. Medical Surveillance: Pre-screening is not necessary for Hepatitis B, however, baseline anti-Hepatitis C virus (HCV) and human immunodeficiency virus (HIV) screens are offered at the time of employment if laboratory employees are assigned to work with these agents. Serum testing will be available to individuals with potential exposure to lentiviruses, per the VAPHS MCM IC-004 “Human Immunodeficiency Virus (HIV) Diagnostic Testing”.    
B. Records of medical surveillance will be kept for duration of employment and for at least 3 years after.  Records of when medical surveillance testing was offered to personnel can be found at the end of this manual.

ADDITIONAL INFO ABOUT PPE
Personal protective equipment is designed to protect laboratory personnel from contact with biohazardous agents as well as to protect the work from contamination.  PPE is considered a secondary line of defense against the infection of employees.  The primary line of defense is the use of engineering controls (biosafety cabinets), Universal Precautions and good laboratory techniques.

a.
Whole Body Protection

Our skin provides a barrier to protect the body from invasion by foreign materials.  Cuts, abrasions, and open wounds must be occluded to maintain the integrity of this barrier.  Lab coats are to be worn to provide additional protection for the body against exposure to biohazardous agents.  As with the skin, protection is provided only if the barrier remains intact.  Coats with holes or tears must be discarded or repaired.  Lab coats are to be removed when laboratory personnel leave the laboratory.  If the lab coat becomes contaminated, it should be treated with a disinfectant reagent.  All soiled coats will be put into a biohazard bag and sent for laundering or disposable coats can be disposed into biohazard bags.

b.
Hand Protection

Gloves, either latex or nitrile, are worn to provide barrier protection for the hands.  Cuts and abrasions on the hands must be occluded before gloves are put on.  The integrity of the gloves must be checked before use to ensure their barrier function.  Gloves should be long enough to enclose the lower sleeve of the lab coat.  Used gloves must be disposed of as biohazardous waste.

c.
Eye Protection

Our eyes have very little natural barrier protection.  Biohazardous agents can gain direct access to the blood stream by penetrating the very vulnerable conjuctival membranes.  Therefore, safety glasses will be worn at all times when working with any potentially infectious materials including adenovirus or lentivirus.  

MOST COMMONLY RECOMMENDED DISINFECTANTS
1. CHLORINE COMPOUNDS:  Powerful germicides with a wide spectrum of activity, lack of toxic residuals, and low cost.  Like other halogens, they are highly reactive with organic matter and must be used either on a clean surface or in high concentrations.  They are corrosive to metals, and rinsing is necessary when using concentrated solutions.  Sodium hypochlorite solutions possess intermediate-level disinfectant properties, including some sporicidal activity against bacterial spores such as Bacillus anthracis.  Commonly available sources of sodium hypochlorite solutions are proprietary products, household chlorine bleach, and reagent grade chemical.  Sodium hypochlorite solutions are excellent laboratory disinfectants for incubators, tabletops, and laboratory spills.

2. ALCOHOLS:  In concentrations of 70 to 90%, alcohols are an excellent disinfectant of intermediate germicidal activity.  Isopropyl alcohol is widely used as an antiseptic and for rapid decontamination of small objects, however, it does not inactivate picornaviruses, whereas ethyl alcohol does.  Alcohols can form flammable mixtures with air and should be used with care for surface disinfection in closed areas, such as BSCs.  For emergency disinfection of certain items, immersion in 75-90% ethyl alcohol for 15 minutes is recommended.

3. PHENOLIC COMPOUNDS:  These compounds, derived from coal tar, were first used as wound dressings, but today have a wide use as general disinfectants.  Examples are ‘Lysol’ (cresol and soap solution) and ‘Stericol’ (xylenol-rich cresylic acid and soap solution), both of which are active against viruses and bacteria but less active against bacterial spores.  They are particularly effective for lipid-enveloped viruses.  Working solutions of phenolics at pH 8 or below are most effective against microorganisms. 

4. QUATERNARY AMMONIUM COMPOUNDS:  This category of compounds has been found to be highly effective against an extremely wide range of microorganisms, including gram positive and gram negative bacteria, fungi and some viruses. Quaternary ammonium chlorides are odorless and have low oral toxicity and skin irritation at concentration of 400-500 ppm of quaternary used for disinfection. The germicidal activity of quats increases as the pH increases. Commercially available Enviro-Chem (N-akyl dimethyl benzyl and ethylbenzal ammonium chlorides) at a 5% solution will inactivate Coxiella burnetii within 30 minutes at 25˚C.
BIOLOGICAL AGENTS USED, LOCATIONS OF USE, STORAGE

A.
Biological Agents used:  

B.
Locations of Use:

C. Storage:

TRAINING RECORDS

Name:
	Bloodborne Pathogens
	Research Lab Safety
	Haz Mat Shipping
	IACUC
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