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I. Purpose

This manual serves as comprehensive source of information for the BSL1/2 laboratory of Dr. (PI Name). This manual describes the practices and procedures used to ensure a safe and healthy working environment when working with (list organisms and biological materials in use, e.g. human cell lines, tissues, E. coli K-12).  The practices and procedures outlined in this manual apply to all research staff, approved visitors guests andvolunteers, building staff and service staff who enter the laboratory. This manual and laboratory-specific SOPs will be reviewed at least annually or when changes in procedures or equipment occur by the principal investigator,( Dr. ) or PI, or laboratory supervisor (list name) for changes or corrections to ensure that it is accurate.



II. Research laboratory description 

Include a brief description of research conducted in this laboratory, including:
· A general description of the methods/experiments to be performed
· Agents to be used in the laboratory.
· Known risks to be considered when working with specific agents.
· Describe the means by which laboratory personnel could be potentially exposed to the agent(s). 
· Include specific laboratory practices that pose potential for exposure, for example aerosols-generating procedures.
· Describe occupational health requirements for laboratory personnel, for example physicals, vaccinations and prophylaxis that are available.

Attach the Catalog of Organisms form (Appendix A).

Personal health status may affect an individual’s susceptibility to infection and ability to receive available immunizations or prophylactic interventions. Therefore, all personnel, and particularly those of reproductive age and/or those having conditions that may predispose them to increased risk for infection (e.g., organ transplant, medical immunosuppressive agents), are provided information regarding immune competence and susceptibility to infectious agents. Individuals having such conditions are encouraged to self-identify to ASU Employee Health or their medical provider for appropriate counseling and guidance.



If your laboratory is working with prion-contaminated materials, human brain samples, cerebrospinal fluid, human microglial cells, human astrocytes or any materials that may contain prions and prion-like particles include this section in the manual. If this does not apply, delete this section. 

Transmissible spongiform encephalopathies (TSE) or prion diseases are neurodegenerative diseases, which affect humans and a variety of domestic and wild animal species.1–4 A central biochemical feature of prion diseases is the conversion of normal prion protein (PrP) to an abnormal, misfolded, pathogenic isoform designated PrPSc after the prototypic prion disease—scrapie. The infectious agents that transmit prion diseases are known as prions and contain no known prion-specific nucleic acids or virus-like particles. Prions are composed mainly, if not entirely, of PrPSc. They are highly resistant to inactivation by heat and chemicals and thus require special biosafety precautions. Prions are transmissible by inoculation, ingestion, or transplantation of infected tissues or homogenates. Prion infectivity is high in the brain and other central nervous system tissues and lower in lymphoid tissues including the spleen, lymph node, gut, bone marrow, and blood.


Laboratory Safety and Containment Recommendations
In the laboratory setting, prions from human tissue and human prions propagated in animals can be manipulated at BSL-2 or higher. Due to concerns about BSE prions infecting humans and cattle, certain circumstances may call for the use of BSL-3 facilities and/or practices, with a sealed secondary container used for transport of samples inside the laboratory. Use of containment and prion-dedicated equipment is recommended whenever possible in order to limit contamination as well as the area and materials that would need to undergo inactivation procedures.

All other animal prions may be manipulated at BSL-2 with standard BSL-2 practices. However, when a prion from one species is inoculated into another the resultant infected animal should be treated according to the biosafety guidelines applying to either the source or recipient of the inoculum, whichever is more stringent.

Special Issues

Inactivation of Prions

Prions are characterized by relative resistance to conventional inactivation procedures including irradiation, boiling, dry heat, and harsh chemicals such as formalin, betapropiolactone, and alcohols. While prion infectivity in purified samples is diminished by prolonged digestion with proteases, the results from boiling in sodium dodecyl sulfate (SDS) and urea alone are variable. More effective treatments include enzymatic treatments with SDS,15 vaporized hydrogen peroxide,16 4% SDS in 1% acetic acid at 65–134°C,17,18 or mildly acidic hypochlorous acid.19 Denaturing organic solvents such as phenol or chaotropic reagents (e.g., guanidine isothiocyanate) have resulted in greatly reduced, but not always complete, inactivation. Similarly, the use of conventional autoclaves as the sole inactivating treatment has not always resulted in complete inactivation of prions.20,21 Formalin-fixed and paraffin-embedded tissues, especially of the brain, remain infectious.22 Some investigators recommend that formalin-fixed tissues from suspected cases of prion disease be immersed for 30 minutes in 96% formic acid or phenol before histopathologic processing (see Table 3), but such treatments may severely distort the microscopic neuropathology and may not completely inactivate infectivity.

The safest and most unambiguous method for ensuring that there is no risk of residual infectivity on contaminated instruments and other materials is to discard and destroy them by incineration.23 Current recommendations for inactivation of prions on instruments and other materials are based on the use of sodium hypochlorite, NaOH, Environ LpH (no longer commercially available),24 and the moist heat of autoclaving. Combinations of heat and chemical inactivation are likely to be most reliable (See Table 4).20,23,25 A less caustic hypochlorous acid solution can also decontaminate prions on stainless steel,19 but further validation of this treatment is warranted.

Work with materials that may contain prions and prion-like particles, will follow the ASU enhanced waste disposal practices and procedures as outlined in Appendix B. 

If your lab works with Non-Human Primates or NHP materials, please include this section in the manual. If this section does not apply, please delete. 

Work with Non-Human Primate (NHPs) or NHP materials

Macacine alphaherpevirus 1 (Herpesvirus Simiae, Cerocopithecine herpesvirus I, Herpes B Virus) 

B virus is a member of the Alphaherpesvirus genus (simplexvirus) in the family Herpesviridae. It occurs naturally in macaque monkeys, of which there are nine distinct species. Macaques may have primary, recurrent, and latent infections, often with no apparent symptoms or lesions. B virus is the only member of the family of simplex herpesviruses that can cause zoonotic infections. Human infections have been identified in at least 50 instances, with approximately 80% mortality when untreated. There have been no reported fatal cases where prompt first aid with wound or exposure site cleansing was performed within minutes after the exposure and post-exposure prophylaxis was given. Reactivated ocular disease has occurred in one individual and three infections resulting in seroconversion to B virus have occurred in the last decade. Cases prior to 1970 were not treated with antiviral agents because none were available. Morbidity and mortality associated with zoonotic infection result from invasion of the central nervous system, resulting in ascending paralysis ultimately with loss of ability to sustain respiration in the absence of mechanical ventilation. From 1987–2016, five additional fatal infections brought the number of lethal infections to 21 since the discovery of B virus in 1932.

Occupational Infections
B virus is a hazard in facilities where macaque monkeys are present. 

Laboratory Safety and Containment Recommendations
All macaques regardless of their origin should be considered potentially infected. Animals with no detectable antibody are not necessarily B virus-free. Macaques should be handled with strict barrier precaution protocols and injuries should be tended immediately according to the recommendations of the B Virus Working Group led by NIH and CDC.

Special Issues
Post-exposure prophylaxis with oral acyclovir or valacyclovir should be considered when exposures are thought to have occurred. Even a slight scratch can result in transmission. Therapy with intravenous acyclovir and/or ganciclovir in documented B virus infections is also important in the reduction of morbidity following B virus zoonotic infection.44 Ganciclovir is generally reserved for symptomatic cases confirmed by CSF evaluation. Because of the seriousness of B virus infection, experienced medical and laboratory personnel should be consulted to develop individual case management. Barrier precautions should be observed with confirmed cases. B virus infection, as with all alpha herpes viruses, is lifelong in macaques.50 There are no effective vaccines available and no curative therapeutics for humans.

All lab personnel working with NHPs or NHP materials are required to complete the ASU B virus training offered by ASU Employee Health, and be trained in the NHP post-exposure protocols (Appendix C).


If your lab works with arthropods, please include this section in the manual. 

Work with Arthropods

The Arthropod Containment Guidelines (ACG) provide principles and practices for risk assessment for research on arthropods of public health importance. The risk assessment and practices in the ACG are designed to be consistent with the NIH Guidelines for recombinant DNA research and the BMBL.

Four Arthropod Containment Levels (ACL 1–4) add increasingly stringent measures and are similar to Biosafety Levels. The most flexible level is ACL-2, which covers most exotic and transgenic arthropods and those infected with pathogens requiring BSL-2 containment. Like the BMBL, each level has four components, with the following similar format: 
· Standard practices; 
· Special practices; 
· Equipment (primary barriers); and 
· Facilities (secondary barriers).


Please include a description of your work with arthropods and attach lab-specific SOPs on section: 

Work with Animals

Please include SOPs for working with animals reviewed and approved by the ASU IACUC. 


Field Work

Please include SOPs for fieldwork. For information about field work, please refer to ASU’s Field Research Safety Manual.


III. Personnel responsibilities

A. Principal Investigator 
The principal investigator responsibilities are outlined in the ASU Biosafety Manual. 

B. Laboratory personnel
The responsibilities  laboratory personnel include but are not limited to the following:
· Complete any necessary medical surveillance.
· Follow all laboratory practices, protocols and comply with all applicable policies, procedures and guidelines.
· Fully comprehend all biohazards and select agents and toxins being used in the lab and the potential risks associated with exposure, as well as fully understanding the associated emergency response procedures.
· Obtain necessary and recommended vaccinations or submit declination forms as permitted.
· Participate in appropriate training and instruction to ensure that they are adequately trained and fully understand the instructions. This includes taking refresher courses as applicable.
· Report thefts, security incidents, accidents, spills, or contamination incidents to supervisor.


 
IV.  Introduction to general safety and training for the BSL ( number  ) laboratory of Dr. (PI Name).
	
A.  Required training		 

The minimum requirements for qualification to work in the (name of PI) BSL(1/2) lab are:

1. Current Environmental Health and Safety, or EHS, trainings including Biosafety, Lab Safety, and Fire Safety and Prevention (Radiation Safety, Bloodborne pathogens, NIH Guidelines/rDNA training as applicable).
2. All persons entering the facility are advised of the potential hazards, are instructed on the appropriate safeguards, and read and follow instructions on practices and procedures.
3. List other PI/lab-specific required trainings as applicable for example: CITI Responsible Conduct of Research Training, Compressed Gas Safety.
	

Laboratory personnel shall demonstrate the following:

1. List laboratory-specific requirements. 
2. Willingness to follow established laboratory safety guidelines and these standard operating procedures.
	

This document will provide the basis of training in conjunction with EHS training and lab-specific training. 

Dr. (   ) will provide information and arrange for training at the time of an individual's initial assignment to the lab. Dr. (   ) will arrange for refresher training reviewed at least annually or when changes in procedures or equipment occur.

For more information concerning training, also see the ASU Biosafety Manual on the EHS website.


B.  Administrative controls

1. Occupational Health

ASU Employee Health

ASU Employee Health offers job-related screening related to biological, chemical, noise, laser, radiological and other workplace exposures. This includes pre-placement, or post-job offer, physical examinations. ASU Employee Health provides job placement assessments, periodic examinations and maintenance of confidential employee health records, including individual screening results.

Contact information:

Office location:
1492 S. Mill Ave., Suite 105
Tempe AZ 85281
Phone: 602-496-1917
Fax: 480-965-2058


All employees working in Dr. (PI) laboratory will meet the following occupational health requirements:

a. List all vaccinations and specify if they are required to work with specific agents in the lab or offered and can be declined. For example Hep B, Hep A vaccinations are offered and may be declined by signing a letter of declination.
b. List additional requirements: e.g, initial or annual physical, enrollment and in the ASU Respiratory Protection Program etc.


For assistance on recommended vaccines or treatments please contact the ASU Biosafety team and ASU Employee Health.  Please note that additional vaccinations or treatments may also be recommended or required depending on the work being performed and after evaluation by the ASU Biosafety Team, IBC and Employee Health.


2. Administrative procedures
	
It is the responsibility of each employee to carefully consider every action taken in the BSL (1/2) lab and its potential impact on possible exposure or contamination, and to follow established Standard Operating Procedures, or SOPs, and protocols diligently and without variance.

All employees will read and adhere to the ASU Biosafety Manual and this manual. All employees will use pertinent sections in the Biosafety in Microbiological and Biomedical Laboratories, CDC-NIH, 6th edition as a guideline and reference.

All employees will successfully complete  the Arizona State University EHS courses in Laboratory Safety Training, Biological Safety Training, Respiratory Protection (if applicable) Training, and Fire Safety/Fire Prevention.  Records of certification will be kept on file by Human Resources and EHS.


1. No employee will be trained to work in the lab without the express permission of Dr. (   ).

2. New SOPs and protocols must be approved by the PI before initiation.

3. Current SOPs and protocols will be reviewed and/or revised by (name of PI) or laboratory manager every 12 months or when changes in procedures or equipment occur.


C.  Description of laboratory

	The laboratory is located in ( list building and rooms ), within Arizona State University (list campus).  The lab contains (list equipment).

Floor diagrams are displayed as Appendix E at the end of this manual. The locations of the sinks, eyewash, safety showers, fire extinguisher, exits, and telephones are included on the diagram.


D.  General laboratory safety

Work with the agent will be performed in (insert building and room numbers). 

1. Laboratory employees must immediately notify the laboratory manager or PI in case of an accident, injury, illness or overt exposure associated with laboratory activities.  The PI and laboratory manager must immediately contact the ASU Biosafety Officer as reporting to outside agencies must be required. 

2. Eating, drinking, smoking, handling contact lenses, applying cosmetics,
and storing food for human consumption are not permitted in laboratory
areas. Food is stored outside the laboratory area.


3. Animals and plants not associated with the work being performed are not permitted in the laboratory. For exemption requests, please contact EHS at askehs@asu.edu .

4. Long hair is restrained so that it cannot contact hands, specimens, containers, or equipment.


5. No open-toed shoes or sandals are allowed in the laboratory.

6. Required PPE includes gloves, lab coat and eye protection. (List additional required PPE, e.g., N95 respirators)

7. All skin defects such as cuts, abrasions, ulcers, areas of dermatitis, etc. should be covered with an occlusive bandage.

8. Mouth pipetting is prohibited; mechanical pipetting devices used at all times.

9. All procedures are to be performed carefully to minimize the creation of splashes or aerosols.  

10. Follow all manufacturer’s instructions and SOPs when using any of the laboratory equipment.

11. Wash hands:
· After removing gloves, and 
· Before leaving the laboratory

12. Policies for the safe handling of sharps, such as needles, scalpels, pipettes, and broken glassware are developed, implemented, and followed; policies are consistent with applicable state, federal, and local requirements. Whenever practical, laboratory supervisors adopt improved engineering and work practice controls that reduce risk of sharps injuries. Precautions are always taken with sharp items. These include:

a. Plasticware is substituted for glassware whenever possible.
b.Use of needles and syringes or other sharp instruments is limited in the laboratory and is restricted to situations where there is no alternative (e.g., parenteral injection, blood collection, or aspiration of fluids from laboratory animals or diaphragm bottles). Active or passive needle-based safety devices are to be used whenever possible.
i. Uncapping of needles is performed in such a manner to reduce the potential for recoil causing an accidental needlestick.
ii. Needles are not bent, sheared, broken, recapped, removed from disposable syringes, or otherwise manipulated by hand before disposal.
iii. If absolutely necessary to remove a needle from a syringe (e.g., to prevent lysing blood cells) or recap a needle (e.g., loading syringes in one room and injecting animals in another), a hands-free device or comparable safety procedure must be used (e.g., a needle remover on a sharps container, the use of forceps to hold the cap when recapping a needle).
iv. Used, disposable needles and syringes are carefully placed in puncture-resistant containers used for sharps disposal immediately after use. The sharps disposal container is located as close to the point of use as possible.
c. Non-disposable sharps are placed in a hard-walled container for transport to a processing area for decontamination, preferably by autoclaving.
d. Broken glassware is not handled directly. Instead, it is removed using a brush and dustpan, tongs, or forceps.

13. Work surfaces will be decontaminated as needed with (name of disinfectant). Follow manufacturer instructions for contact time.

14. All cultures, stocks and other regulated wastes are decontaminated by autoclaving before disposal.  
Note: No biological agent-containing material should be allowed into any
drain connected to the sanitary sewer system (e.g., from a sink) unless the method of inactivation has been pre-approved by ASU Environmental Health and
Safety. Please call 480-965-1823 to obtain pre-approval or email askehs@asu.edu for additional information. 


E. General biosafety cabinet (“Hood”) safety

1.  Reserve time in advance to have priority for use of the BSCs.  (If you use sign-up sheets, describe the process here)

2.  Turn on the blower in the cabinet at least 10 minutes before placing infectious materials into the hood.

3.  Check the certification sticker and Magnehelic gauge to verify that the biosafety cabinet is working properly.
	
4.  Check the air flow indicator to verify that the air flow is operating properly.

6.  Gloves must be worn at all times. 
	
7.  Do not disrupt the airflow through the hood by placing any item on the grills or by opening the door to the corridor.

8.  In general, the interior of the hood should be considered to be a contaminated zone, even though every effort is made to keep the surfaces clean, as is consistent with accepted good microbiological practice and sterile technique.

10.  Clean the inside surfaces of the BSC with (name of disinfectant) after completion of work.  Follow with 70% Ethanol or sterile water.
	
11. Allow the blower to run for at least 10 minutes following use. 



F. General accident procedures 

For emergencies call 911.

For specific response protocols for medical emergencies, facility malfunctions and other potential emergencies please refer to the ASU Emergency Response Guide.

Spills 

Spills involving biohazardous materials are contained, decontaminated, and cleaned up by staff who are properly trained and equipped to work with infectious material. For detailed information, please see section 5004. 

Exposures

Always call 911 for life-threatening emergencies.

In the event of an exposure to an infectious agent or material:
1.ASU Employee Health is available during business hours in person, and by phone at 602-496-1917. Contact 911 for life threatening situations.
2.For all incidents after hours involving ASU employees, contact CorVel for assistance at 800-685-2877.
3.Report all incidents or potential incidents immediately to the PI and lab manager and to ASU EHS Biosafety and Biosecurity at 480-965-1823 or biosafety@asu.edu.

For detailed information, please section 5005 – Management of accidental exposures.

    

Follow all aspects of the lab-specific emergency SOPs without exception.

 


II. Standard Operating Procedures	

A.  1000 – Containment requirements
	
1001 - Laboratory
	
1001.1  Entering the lab to begin work
	 Describe procedures to enter lab, by swiping badge, key access etc. 
	
A. Put on protective outerwear, (describe required PPE). Don PPE in this order: Lab coat, safety glasses, gloves. 

B. Gather all materials for the experiment.


1001.2  Exiting laboratory 
	
Before exiting the lab, be sure that all required documentation has been completed, the hood and work area are clean, all contaminated waste materials are disposed of properly, and stocks have been returned to the proper storage area. Doff PPE in this order: gloves, safety glasses, lab coat.  Wash your hands before exiting the lab. 

1002 - Specimen transport

Transport of biological materials to another building or lab within the same building must be done in a covered, secured container. Transport containers must be labeled with the biohazard symbol and contact information. Decontaminate contaminated or potentially contaminated materials before they are removed from the laboratory area. All personnel transporting materials to another lab or building, must be trained in spill response procedures and have a spill kit available. See Appendix G for transport protocol template and include your lab-specific procedures. 

Complete Appendix G-Transport of biological materials protocol

1003 - Work within laboratory (insert room #s)

During work with (name of agent), laboratory personnel  must wear  (list  required PPE).
	
1003.1  Preparation of primary containers of agent stock solutions and manipulations of primary containers of agents must be conducted in a biological safety cabinet.

1003.2  The user should verify inward airflow of the biological safety cabinet before initiating work by checking the Magnehelic. 

1003.3  All work should be done within the operationally effective zone of the biological safety cabinet. Work as far to the back of the hood as possible, to minimize potential contamination of your experiment or the air outside the hood.

For additional information, please see ASU: Standard operating procedures for Biological Safety Cabinets. (Appendix B)

1003.4  Care should be taken to avoid contaminating medium or other cell culture supplies with (list possible contaminants). 

1003.5  Discard pipets and tips appropriately (describe lab-specific procedures for discarding used pipets and tips).
	Add info: Dedicated waste hard-wall container should be present in the BSC or near the work area for disposal of tips. All used tips, pipettes and tubes should be disposed of in the biohazard waste. 

1003.6  The interior of the hood should be cleaned before and after every use and after spills.  For deep cleaning procedures, please see Biosafety cabinet decontamination guidelines.

1003.7  When vacuum lines are used with systems containing agents, they will be protected with in-line filters to prevent entry of agents into the lines, and will be protected by a liquid trap containing bleach.  Please see the Vacuum-system safety diagram (Appendix C).

Note: No biological agent-containing material should be allowed into any drain connected to the sanitary sewer system (e.g., from a sink) unless the waste stream has been approved by ASU Environmental Health and Safety. EHS drain-disposal approval permits must be kept in the laboratory.

For additional information regarding drain-disposal at ASU, please contact 480-965-1823 or askehs@asu.edu. 
 
B. 2000 – Proper use of equipment 

2001 - Biological safety cabinets 

2001.1 – To assure sterility inside the cabinet and establish proper air flow for containment, the blower should be turned on at least ten minutes before infectious materials are to be put into the biosafety cabinet. 

2001.2 – Biosafety cabinets must be certified prior to use. A qualified outside contractor must certify these cabinets annually. Check the certification sticker on the front of the unit to verify your biosafety cabinet’s condition. If the certification is expired, contact the ASU biosafety team at biosafety@asu.edu for assistance.

Note: No work with biohazards may be performed in an expired biosafety cabinet. 

2001.3 – The biosafety cabinet air flow (“Magnehelic”) gauge should be checked (reading is equal to approximately 0.5 inches) to assure proper operation of the cabinet before placing any materials into it. Readings indicate relative pressure drop across the HEPA filter. Higher readings may, therefore, indicate filter clogging. Zero readings may indicate loss of filter integrity.  In either of these cases, notify the laboratory manager (list name) or PI (Dr.)

2001.4 –Never place anything over the front or rear grill of a biosafety cabinet.

2001.5 – Disrupting the airflow into the front grill allows contaminated air from inside the cabinet to blow into the lab or directly at the person sitting at the cabinet. It also allows non-sterile air from the room to blow into the biosafety cabinet over the experiments.

2001.6 Materials should be placed in the cabinet so as not to block air flow into the rear grill. Leave a few inches for air to flow around objects. Any disruption of the air flow in the cabinet decreases its effectiveness.

2001.7 – Before manipulating infectious materials, make sure that you have everything you need in the cabinet. The fewer times you pull your hands out of the cabinet, the less disruption of the air flow.

2001.8 –Work outward progressing from clean to dirty (contaminated). However, infectious agents should not be placed directly adjacent to or directly on the intake grills. 

2001.9 – After manipulating infectious agents, make sure all containers are tightly closed.

2001.10 – All waste and disposable items generated by work in the cabinet should be left (describe where it should be stored) until properly decontaminated or contained for transport to the autoclave.

2001.11 – After the cabinet has been emptied, wipe inner surfaces with (name of disinfectant), followed by 70% ethanol. Do not shut down the blower. (Include lab-specific instructions)


2001.12 – The bleach in the vacuum traps must be changed after one week of use or when the flask is half-full.  Note: No biological agent-containing material should be allowed into any drain connected to the sanitary sewer system (e.g., from a sink) unless the method of inactivation has been pre-approved by ASU Environmental Health and Safety. Please call 480.965.1823 to obtain pre-approval or contact askehs@asu.edu for additional information.


2001.13 – The vacuum filters must be replaced if clogged or if liquid makes contact with the filter. Used filters should be placed in the waste to be autoclaved.


(Note: Please see the section on biological safety cabinets in the ASU Biosafety Manual for more information.)

Note: Though Class IIB cabinets are hard-ducted (so that all air is removed from the room), Class IIA cabinets recirculate about 70% of the air inside themselves and exhaust the remainder to the lab. Any use of volatile solvents, such as absolute ethanol, should be kept to a minimum or done elsewhere. Dangerously high levels of volatile vapors can accumulate inside the cabinet and pose a threat of fire or explosion.

2002 – Incubators
	
	2002.1 – Upright Incubators (Please include specific procedures for your lab)

A.  Incubators are normally set at 37º C. Verify the levels of the CO2 tanks periodically.

B.  Temperature should be checked each day by all users.
	
C.  Operation manuals are located (list location of manuals in labs).

	



D.  If an alarm is sounding, check the panel for the identifying blinking light.
1.  If there is no obvious reason for the alarm, contact the Lab Manager or PI.
2.  The “CO2 Low” (or High) message indicates a deviation from 5% CO2.  Check the hose from the wall to the unit. 
	
E.  Decontaminate incubators at least every (include frequency for decontamination and lab-specific procedures to decontaminate incubators).

2002.2 – Water bath

The water bath should be monitored for water level, and filled with distilled water only.  To prevent growth of any organisms, water should be treated with (list disinfectant).


2003 – Centrifuges

(Include lab-specific procedures)
Note:  Centrifuge rotors must be decontaminated periodically following lab-specific procedures. Safety cups must be used when using centrifuges. 


2004 – Autoclave

Dr. (PI Name) laboratory will use the autoclaves located on (list location). Autoclave cyle parameters are: (Include lab-specific procedures)

All personnel who use autoclaves at ASU must have successfully completed the ASU Biosafety
and Bloodborne Pathogens Training, the ASU Autoclave Training and received in-person
training from their supervisor regarding the safe use and operation of autoclaves.


For additional information, see the ASU Autoclave poster.


(Add lab-specific procedures similar lists for each type of equipment, such as floor shakers, microplate reader, etc.)

 
2005 – Emergency equipment

2005.1 – Fire extinguisher, located (location of fire extinguisher).  

A.  Operation

1.  Fire extinguishers should be used only if the fire is small and confined to one small area!  USE JUDGEMENT IN THIS!  DO NOT CREATE A LIFE-THREATENING SITUATION WHILE TRYING TO EXTINGUISH A FIRE!

2.  To operate, pull the pin to release the handle.

3.  Stand at a safe distance from the fire (as directed on the fire extinguisher).

4.  Aim the nozzle at the base of the fire, squeeze the handle to discharge the agent, and sweep completely left and right until a few seconds after seeing no fire.


B.  Maintenance

Fire extinguishers are inspected annually by EHS. Check the gauge periodically to ensure operational status. Call EHS at 965-1823 if you have any questions.


2005.2 – Telephones are located (describe locations). If no telephones are available on labs, describe the procedures for lab personnel to call for assistance. E.g., use of personal cellphones, available phones in the nearest location, etc. 



2006 – Repair and service

	(describe lab policy for decontaminating equipment before having service done on it)
	
Example: All equipment used in BSL1/2 laboratories must be decontaminated with 10% bleach for a contact time of 20 minutes before any service is conducted. Lab personnel will decontaminate lab equipment and label as “disinfected” prior to service.

To remove equipment from laboratories for transportation, disposal or to send to ASU Surplus for repurpose, please contact the ASU biosafety team for procedures to follow and final inspection of equipment. ASU Surplus will not accept equipment not previously approved by EHS for surplus.

C.  3000 – Operational procedures
	
3001 – Inventory control system

(describe how your lab keeps track of stocks and/or letting responsible person know when stocks must be replenished).


3002 – Working inside the biosafety cabinet 

(describe lab practices, such as use of UV lights, tip cache, disinfectant use, electrical receptacle power on or off, etc.)

Link to procedures in ASU bio manual.

3003 – Working outside the biosafety cabinet 

Working outside the hood includes such actions as transporting samples from the hood to a centrifuge, incubator, sonicator or water bath.  Include lab-specific procedures for work outside the BSC.

3003.1 – Vials or tubes being transported to the centrifuge, water bath, etc.  should be in a stable rack.

3003.2 – No liquid should be allowed into any drain connected to the sanitary sewer system (e.g., from a sink) unless the method of inactivation has been pre-approved by ASU Environmental Health and Safety. Please call 480-965-1823 to obtain pre-approval or contact askehs@asu.edu for more information. 


3004 – Removal of equipment, viable samples, and autoclavable wastes from the biosafety cabinet

(insert your lab practices for removal of infectious materials and proper disposal)


3005 – Internal clean-up and decontamination of the biosafety cabinet 

(describe how your lab handles disinfection)
Include protocol for every-day cleanup of BSC. 
For BSC full decontamination procedures, insert link. 

Note: The procedures for biohazardous waste handling are described in the ASU Biological Hazardous Waste Management Compliance Guidelines. 


3006 – Maintenance of laboratory (Please complete this list according to lab practices)

3006.1  Stocks are stored ……..are prepared by…….. (etc)

3006.2  Clean-up consists of ……..

3006.3  Reagents are available……….

3006.4  Organic waste bottles ………..

3006.5  The vacuum traps ……..


3007 – Recording of data
(Include lab-specific procedures)
 
D. 4000 – Experimental procedures
	(include major protocols for lab procedures)

E. 5000 – Safety checks and emergency procedures

5001 – Training and orientation 

(describe your lab specific  requirements)

All employees will attend the Arizona State University EH&S courses in Laboratory Safety Training, Biological Safety Training, and Fire Safety/Fire Prevention (Respiratory Protection Training and Radiation Safety Training as needed) and annual refreshers. 
 
5002 – Personal protective equipment, or PPE

5002.1  Protective clothing, including gloves and a long-sleeved body covering (gown, laboratory coat, smock, coverall or similar garment) should be worn so that hands and arms are completely covered to prevent contamination of cultures, skin and street clothing.

5002.2  Eye protection must be worn in all areas where when handling infectious organisms or chemicals are used or stored.


5003 – Waste removal from the lab
(describe your lab practices, e.g., autoclave and place in red drum for EHS pick-up)

5004 – Management of spills 
	(Please see template below, edit to include your lab-specific procedures)

All spills must be reported to the ASU Biological Safety Officer immediately, as reporting to outside agencies may be required. Please contact the ASU Biological Safety Officer at: 480-965-1823 or biosafety@asu.edu 


Example:
In the event of a spill, a biological spill kit is available in the laboratory.
The kit contains:
• An empty spray bottle to prepare a fresh bleach solution at a 10 percent final concentration.
• An autoclavable bag.
• Forceps.
• Hand broom and dust pan to pick up any sharps or broken glass.
• Paper towels.
• Personal Protective Equipment, or PPE, consisting of:
• Disposable gown.
• Gloves.
• Goggles.
• Shoe covers

Bleach is available in the laboratory to make a 10% bleach solution.
The PI and lab manager will be notified in case of a spill.

1.If the spill can be managed by laboratory personnel, proper personal protective equipment, including a lab coat protected with a disposable gown, goggles, and gloves will be worn to clean up the spill. The contaminated area including equipment will be cleaned with the 10% bleach solution allowing for a contact time of at least 20 minutes then followed with 70 percent ethanol to remove any remaining residue as needed.
2.Decontaminated waste material must be placed into a biological waste container lined with a biohazard bag.
3.All personnel involved in the cleanup will wash their hands and any exposed body parts with soap and water. Contaminated personal clothing should be removed avoiding mucus membranes and placed into biohazard bags. Reusable laboratory coats should be placed into a separate autoclave bag, autoclaved and then laundered via the ASU Laboratory Coat Laundering Service.
4.If the spill cannot be managed by laboratory personnel, notify ASU EHS Biosafety and Biosecurity at 480-965-1823 for assistance. For response outside of business hours, contact the ASU Police at 480-965-3456.

Always call 911 for life-threatening emergencies.

In the event of an exposure to an infectious agent or material:
1.ASU Employee Health is available during business hours in person, and by phone at 602-496-1917. Contact 911 for life threatening situations.
2.For all incidents after hours involving ASU employees, contact CorVel for assistance at 800-685-2877.
3.Report all incidents or potential incidents immediately to the PI and lab manager and to ASU EHS Biosafety and Biosecurity at 480-965-1823 or biosafety@asu.edu.

Notify the PI. The PI will contact EHS and ASU Employee Health if there was an exposure. 

5005 – Management of accidental exposures 

Exposures to biohazards

In the event of an exposure to a biohazard, the following guidelines should be used:

Intact skin

• Remove contaminated clothing. Clothing should not be pulled over the face as
contact with eyes, nose, and mouth may occur.
• Vigorously wash contaminated skin for 1 minute with soap and water. If the
use of an emergency shower is necessary washing should be for 15 minutes.
• Call 911 or seek medical attention at the ASU Employee Health, if necessary.
• Inform the laboratory’s principal investigator and/or EHS immediately.

Broken, cut or damaged skin or puncture wound

• Remove contaminated clothing. Clothing should not be pulled over the face as
contact with eyes, nose, and mouth may occur.
• Vigorously wash contaminated skin for 10 minutes with soap and water.
• Call 911 or seek medical attention at the ASU Employee Health, if necessary.
• Inform the laboratory’s principal investigator and/or EHS immediately.

Eye

• Immediately flush eyes for at least 15 minutes with water, using an eyewash.
Hold eyelids away from your eyeball and rotate your eyes so that all surfaces
may be washed thoroughly.
• Remove contaminated clothing. Clothing should not be pulled over the face as
contact with eyes, nose, and mouth may occur.
• Call 911 or seek medical attention at the ASU Employee Health, if necessary.
• Inform the laboratory’s principal investigator and/or EHS immediately.

Ingestion or inhalation

• Move to fresh air immediately.
• Call 911 or seek medical attention at the ASU Employee Health, if necessary.
• Do not induce vomiting unless advised to do so by a health care provider.
• Inform the laboratory’s principal investigator and/or EHS immediately.

Reporting exposures:

In the event of an exposure to a biohazard:

1. Inform (name of PI) or PI designee (list name).
2. Seek medical attention immediately at ASU Employee Health or the nearest emergency room. For emergencies call 911.  If you are contaminated with (name of agent), notify the emergency responders of the contamination.
3. Complete an Incident Report Form and submit to EHS within 24 hours of incident.
4. The PI (Dr. ) or supervisor ( list name) will report the incident to the ASU Biological Safety Officer immediately as reporting to outside agencies may be required. 



5006 – 



5007- Medical surveillance

ASU Employee Health

Medical surveillance is the analysis of health information to look for workplace problems. This requires medical evaluation and testing to monitor potential health effects from hazardous exposures and prevent occupational injury and illness. 

For more information, please contact ASU Employee Health. 


Attach the ASU Biological Exposure Form (Appendix B) for all RG2 agents and above present in the lab. 




















5007 – Emergency phone numbers and procedures
	
	
	Fire and medical emergencies
	911

	Police
	911

	Laboratory PI          Home phone
                                Office phone
                                Cell phone
	

	Laboratory Manager or PI designee: Home phone
                                     Office phone
                                     Cell phone:
	

	ASU Employee Health
	602-496-1917

	Nearest emergency rooms (for all campuses)
	 

	ASU Police Department
	480-965-3456

	ASU Environmental Health and Safety
ASU Biosafety Officer
    
	480- 965-1823

	ASU Facilities
For urgent facility needs.
	480-965-3633

	Building or department-specific safety personnel (e.g., SOLS, Engineering safety officer, compliance officer). 
	





5007.2 Emergency procedures
In responding to an emergency situation, all persons must be aware of these basic concerns:

Emergency equipment: 
		
Telephones are located (insert location).		
Fire extinguisher is located (insert location).  				
Eyewash is located (insert location).
Safety shower is located (insert location)

Order of priority in an emergency:

I.  Safety for the employee/student(s) in the laboratory.
Notify anyone else present in the lab.
Safety for persons in the lab must be the first consideration.  The circumstances of the emergency will determine the feasibility of carrying out site control. 

II. Danger of outside contamination (Site control): 
Do not exit building wearing contaminated clothing or protective outerwear (gown, gloves).
Leave biosafety cabinet on.
Place covers on open containers of viable agents.


5007.3 Responding to specific emergencies
		(describe your lab’s practices)

For specific emergencies, please see the ASU Emergency Response Guide.
Printed emergency response guides are present in all laboratories. When contacting emergency services, refer them to the laboratory address printed on the front page of the ERG guide.  

6001 – Receiving reagents/cells/viruses
	(describe lab practices for items you are likely to receive) 

For questions regarding receiving/shipping biological materials, please contact the ASU biosafety team at biosafety@asu.edu. 


6002 – Packaging of (name of agent) for shipping to other institutions
	(list authorized person for shipping hazardous materials – specialized training is required for shipping hazardous materials including infectious agents, contact askehs@asu.edu for more information)


6004 – Recordkeeping in the (name of PI) laboratory
	(describe required records for your lab)


6005 – Validation and history for SOP manual (optional)

I hereby certify that I have reviewed the contents of this manual and that it reflects my current operating policy for the laboratories (   ) located in (   ).
 


G.  7000 – Security

Add security info, do not prop doors open, general guidelines. 

(describe the building/lab specific practices)


I.  Protocols (attach lab-specific SOPs.



II.  Safety manuals

1. Biosafety in Microbiological and Biomedical Laboratories, CDC-NIH, 6th edition.
2. ASU Biosafety Manual  
3. ASU Bloodborne Pathogens Exposure Control Plan 
4. ASU Respiratory Protection Program 
5. Chemical Hygiene Plan
6. Field Research Safety Manual



Dr. (   )
Professor
(Institute/Department)


Signature _____________________________ Annual review date ________


History of manual’s creation


Date created:		

Author:		











Reference source(s): 	
 
1. Biosafety in Microbiological and Biomedical Laboratories (BMBL) 6th Edition. https://www.cdc.gov/labs/BMBL.html 

2. ASU Biosafety Manual: https://www.asu.edu/ehs/documents/biosafetymanual.pdf 

3. ASU Bloodborne Pathogens Exposure Control Plan: https://www.asu.edu/ehs/documents/bloodborne-pathogens-plan.pdf 






Appendices:

M. Catalog of Organisms Form
N. Standard operating procedures for Biological Safety Cabinets
O. Vacuum-system safety diagram
P. Enhanced waste disposal procedures for prion-contaminated materials.
Q. ASU NHP Post-Exposure Protocols
R. Laboratory-Specific Biosafety Training Checklist
S. Biological Exposure Form
T. Needlestick protocol
U. Transport Protocol
V. Floor Diagrams
W. Material Safety Data Sheets are maintained in a notebook located (describe locations).
X. ASU Biological Hazardous Waste Management Compliance Guidelines






























Questions? Contact ASU Environmental Health and Safety 
at 480-965-1823 or email askehs@asu.edu 

Revision date 8/30/2022
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