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PREFACE

The Arizona State University (ASU) Biosafety Manual is intended to be a resource for information, guidelines,
policies, and procedures that will enable and encourage those working in the laboratory environment to work
safely and to eliminate, or reduce, the potential for exposure to biological hazards. The information
presented here also reflects the requirements and guidelines of federal and state regulations. It is intended
that the Principal Investigator (PI) and supervisory personnel will supplement this information with

instruction and guidance regarding specific practices and procedures unique to the work being done in their
laboratories. The most current version of the Manual is available on-line on the ASUEnvironmental Health &
Safety (EH&S) website at http://www.asu.edu/uagc/EHS/biosafetymanual.htm |.

INTRODUCTION

Scope

This Manual is applicable to all laboratory, research, service, and support activities that may involve
exposure to biohazardous agents or materials and research that comes under the purview of the Institutional
Biosafety Committee (IBC). Activities which are specifically addressed are tose involving:

Bacterial, viral, fungal, and parasitic agents

Recombinant DNA, including experiments that may be exempt under the NIH Guidelines
Human blood, body fluid, tissues, and cell cultures

Listed select agents and toxins

Exposure to research animals

Infectious waste

The specific requirements for handling toxins found in 29 CFR 8§ 1910.1450 Occupational Exposure to
Hazardous Chemicals in Laboratoria are covered in the ASUChemical HygienePlan | nf or mat i on
radiation safety program is found in the Radioactive Materials Manual

Requlatory Requirements and Guidelines

Guidelines developed by the National Institutes of Health (NIH) and the Centers for Disease Contol and
Prevention (CDC) form the basis for the biosafety practices included in this manual. It should be noted that
there may be additional guidance documents and regulations imposed by various funding agencies that
individual PIs must be aware of and incorporate into their laboratory -specific Biosafety Standard Operating
Procedures Guidelines must be followed to ensure the continuation of grant funds from federal agencies
and for health and safety purposes.

The N/H Guidelines for Research Involving Recombinant DNAMolecules
e Mandate the establishment of an Institutional Biosafety Committee for the review and oversight of
biological research;
e OQutline roles and responsibilities for biosafety; and
e Establish the practices, procedures, and conditions under which recombinant DNA work must be
conducted.

The companion guideline from CDGNIH, Biosafety in Microbiological and Biomedical Laboratories (BMBL)
addresses the appropriate measures and facilities for work with all microbial agents, including bacterial, viral,
fungal, parasitic, rickettsial, and prion agents.

For work with human blood, body fluids, tissue and cell cultures, the requirements apply from the
Occupational Exposure to Bloodborne Pathogensstandard from the federal and state Occupational Safety
and Health Administration (OSHA).



http://www.asu.edu/uagc/EHS/biosafetymanual.html
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10106
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10106
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10106
http://www.asu.edu/uagc/EHS/riskforms/ASU%20Chemical%20Hygiene%20Plan.pdf
http://www.asu.edu/radiationsafety/radioactive/index.html
http://www.nih.gov/
http://www.cdc.gov/
http://www.cdc.gov/
http://www4.od.nih.gov/oba/rac/guidelines/guidelines.html
http://www.cdc.gov/od/ohs/biosfty/bmbl5/bmbl5toc.htm
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10051&p_text_version=FALSE
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Special training, medical surveillance, procedures, and equipment that must be in place are described in the
ASU Exposure Control Plan for Bloodborne Pathgens, Needlesticks and Other Sharps Injuries

Handling and disposal of biohazardous waste is regulated by OSHA under tte Bloodborne Pathogens
Standard and by state and federal statutes. The procedures for biohazardous waste handling are described
in the ASU Biological Hazardous Waste Management Compliance Guidelines

The requirements for packaging and shipment of biomedical materials are provided in the Public Health
Service regulation 42 CER Part 72 /nterstate Shipment of Etiologic Agents and parts of the Department of
Transportation Hazardous Materials regulation 49 CFR, Parts 1717 180. Information on shipping procedures
that comply with these regulations is found in the section on fShipping and Transportation Methods and
Requirementsoin this Manual.

Select Agents _and Toxins

This plan also meets the federal requirements of the Department of Health an d Human Services (HHS)
Standard fPossession, Use, and Transfer of Select Agents and Toxins; FinaRuled 4 CFR §73) and the
Department of Agr i culAgricuitieal Biote8doish)Protedtien d af P082; PoSsession,
Use, and Transfer of Biological Agents and Toxins; Final Ruled 7 CFR § 331 and 9 CFR § 121) The rules,
which implement provisions of the Public Health Security and Bioterrorism Preparedness and Response Act of
2002, are effective as of February 7, and 11, 2003, respectively. All laboratory specific requirements for

these regulations can be found in the appendix titled fiSpecial Considerations for Select Agents and Toxiné .

Select agents are particular microorganisms (viruses, bacteria, fungi, or rickettsiae) and toxins specificaly
identified in these federal regulations. Select agents also include specific genetically modified
microorganisms or genetic elements that contain specific nucleic acid sequences. The list of select agents
can be modified; the most current listis foundon t he CDCb6s website at
http://www.cdc.gov/od/sap/docs/salist.pdf .

RESPONSIBILITIES

The biological safety program at ASU developed from the
with the NIH Guidelines regarding safe research with recombinant DNA and associated viral materials as well

as the HHS and USDA regulations on select agents and toxins The Institutional Biosafety Committee (IBC)

and Environmental Health & Safety (EH&S) provide oversight of ASWbs bi ol ogi cal Threekty prog
and responsibilities of ASUfaculty and staff are described below.

The University:

ASU has instituted and maintains a biosafety program for employees who may be exposed to biological
hazards (biohazards) during the performance of their duties . The biosafety program is designed to achieve
regulatory compliance and to provide a means for employees to be informed about and protected from
biohazards.

Institutional Biosafety Committee (IBC):

o Facilitates the registration of biological research by providing materials and information to
Principal Investigators;

e Reviews research involving recombinant DNA and other potentially biohazardous agents and
approves those that comply with NIH and CDC guidelines and with University policy;

e Reviews and approves research involving the use of select agents and toxins;

e Adopts policies supporting the safe use of biological materials and the elimination or reduction of
exposure to potentially biohazardous materials and agents; and

e Addresses biosafety issues related toexperimentally infected laboratory animals.

6


http://www.asu.edu/uagc/EHS/exposure.htm
http://www.asu.edu/uagc/EHS/biologic.htm
http://www.cdc.gov/od/sap/pdfs/42_cfr_73_final_rule.pdf
http://frwebgate.access.gpo.gov/cgi-bin/getdoc.cgi?dbname=2002_register&docid=02-20118-filed.pdf
http://www.cdc.gov/od/sap/pdfs/42_cfr_73_final_rule.pdf
http://www.aphis.usda.gov/programs/ag_selectagent/downloads/FinalRule3-18-05.pdf
http://www.aphis.usda.gov/programs/ag_selectagent/downloads/FinalRule3-18-05.pdf
http://www.cdc.gov/od/sap/docs/salist.pdf
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The Institutional Biosafety Committee shall be constituted of a minimum of five (5) voting members .
Collectively, the membership shall have experience and expertisein recombinant DNA technology and the
capability to assess the safety of recombinant DNA research and identify any potential risks to public health
or the environment. The IBC shall include at least one individual with expertise in plant, plant pathogen, or
plant pest containment principles and one scientist with expertise in animal containment principles. At least
two members shall not be affiliated with the institution (apart from their membership on the committee) and
shall represent the interest of th e surrounding community with respect to public health and protection of the
environment. The Biosafety Officer (BSO) and at least one technical laboratory staff person are mandatory
members of the IBC. The Director of EH&S shall be a permanent, nonvoting member of the Committee. All
appointments to the Committee shall be for three-year terms. Members shall be appointed, or reappointed,

by the Institutional Official within the office of the Vice President for Research. The commi tt eeds
membership is listed on the Office of Research Integrity and Assurance website at
http://researchintegrity.asu.edu/biosafety/roster.htm
A quorum will consist of a simple majority . A passing vote will be a simple majority of members present;
minority views will be recorded in the minutes.
Office of Research Integrity and Assurance
e Acceptsall IBC forms from Principal Investigators for research involving any of the following:
1) recombinant DNA, 2) biohazardous agents, and 3) select agents and toxins, and coordinates
their review with the IBC and EH&S;
¢ Reviews biological Material Transfer Agreements (MTA) and coordinates approval with EH&S
e Accepts research protocols involving the use of animals and coordinates review by the
Institutional Animal Care and Use Committee (IACUC); and
e Accepts research praocols involving the use of human subjects and coordinates review by the
Institutional Review Board (IRB).
Department of Environmental Health & Safe  ty /Biosafety Officer:
e Develops, implements, and maintajins the univer
e Devel ops, i mpl ement s, and ma forrselegtiagests andhtaxinsy ni v er

Works in conjunction with the IBC and the Office of Research Integrity and Assurance Office to
review all registration forms for research proposals submitted by Principal Investigators;
Consults with researchers on issues of biosafety and the safe use of biological materials in the
laboratory;

Develops protocols and procedutes to address issues of biosafety;

Provides training in safe use and practices for those working with potentially biohazardous
materials and activities;

Conducts annual laboratory biosafety audits to determine compliance status;

Promotes regulatory compliance and a safe laboratory environment;

Advises researchers on proper waste disposal methods based onfederal and state regulations;
Provides oversight of the ASU Bloodborne Pathogen Program and conducts training for
laboratory personnel with such exposure.

Deans, Directors, and Chairs:

Ensure that registration forms are completed by each Principal Investigator conducting research
involving potentially biohazardous materials such as recombinant DNA, infectious agents; human
blood, body fluids, tissue, or cell culture; or select agents and toxins.

curtr
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Responsible Official:

A Responsible Official (RO) is required under the HHS and USDA select agent regulations T hi s

ndi vi

responsibilities can be found in the applicable regulations. Although this list is not intended to be a complete

list, critical responsibilities are listed here.

« Developing and implementing safety, security, and emergency response plans;

« Allowing only approved individuals to have access to select agents or toxins;

« Providing appropriate training for safety, security and emergency response;

« Transferring select agents or toxins only to registered individuals;

« Providing immediate notice of any theft, loss, or release of a select agent or toxin;

« Providing proper laboratory facilities to contain and dispose of select agents and toxins;

« Maintaining complete records relating to select agents as defined in Paragraph 73.15 of 42 CFR;

« Reporting the identification of a select agent or toxin as a result of diagnosis, verification, or

proficiency testing;

« Submitting changes in the information by promptly notifying the CDC or Animal and Plant Health
Inspection (APHIS/USDA in writing. This includes modifications to the list of individuals that have

been approved to work or access select agents,changes in work locations, and changes in

protocols or objectives of the studies; and

« Conducting regular inspections, at least annually, of the laboratory where select agents or toxins
are stored or used to ensure compliance with all procedures and protocols of this safety plan. The

results of these inspections must be documented and any deficiencies must be corrected and

documented.

The current RO for Arizona State University is:
Leon C. Igras, Director

Environmental Health & Safety

P.O. Box873804

Tempe, AZ 85287-3804

Phone: (480) 965-6927

Fax: (480) 965-0736

Alternate RO (AR 0O):

Steven Hunter, Associate Director
Environmental Health & Safety
P.O. Box 873804

Tempe, AZ 85287-3804

Phone: (480) 965-1893

Fax: (480) 965-0736

Shelley Jones,Assistant Director, Biosafety and Biosecurity
Environmental Health & Safety

P.O. Box 873804

Tempe, AZ 85287-3804

Phone: (480) 965-5389

Fax: (480) 965-0736

Christine Carlson, Biosafety Associate
Environmental Health & Safety

P.O. Box 873804

Tempe, AZ 85287-3804

Phone: (480) 965-1344

Fax: (480) 965-0736

dual
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Principal Investigator (PI) :

A scientist, trained and knowledgeable in appropriate laboratory techniques, safety procedures, and hazards
associated with handling infectious agents must be responsible for the conduct of work with any infectious
agents or materials. This individual should consult with biosafety or other health and safety professionals
with regard to risk assessment.

e Completes registration forms for all research protocols involving the use of recombinant DNA,
biological materials, or select agents and toxins;

e Develops specific biosafety standard operating procedures for eachbiohazardous and select
agent used in his/her laboratory;

e Accepts direct responsibility for the health and safety of those working with b iological materials
and/or select agents and toxins in his/her laboratory;

e Ensures proper training and instruction for laboratory personnel in safe practices and protocols,

including, at a minimum, training in aseptic techniques and biology of the organism (s) used;

Ensures that laboratory personnel receive any necessary medical surveillance;

Ensures that biosafety cabinets are certified as needed;

Ensures that personal protective equipment is provided and used; and

Ensures compliance by laboratory personrel with relevant regulations, guidelines, and policies.

Laboratory Employees:

o Participate in appropriate training and instruction and ensure that they are adequately trained
and fully understand the instructions;

e Fully comprehend all biological agents 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

e Follow all laboratory practices and protocols and comply with all applicable guidelines and
policies;

Complete any necessary medical surveillance; and
Report all thefts, security incidents, accidents, spills, or contamination incidents to supervisor.

Animal Care :

The Institutional Animal Care and Use Committee (IACUC)works in cooperation with the Occupational
Health Nurse, the Director of the Department of Animal Care & Technologies (DACT), and the University
Veterinarian, to advise investigators and animal care personnel on the potential biohazards and risk of
physical injury associated with laboratory animals and on the procedures for reducing or eliminating
exposure. It also ensures compliance with all applicable regulations, policies, and procedures based on the
Public Health Service Policy on Humane Care and Use of LaboratoryAnimals.
e DACTensures that biosafety cabinets in animal facilities are certified as needed.
e DACTand the University Veterinarian provide training to all animal users in biomethodology and
safe animal handling. The Office of Research Integrity and Assurance ensures that all
employees receive appropriate training and maintains those records.

Other Committees (Human Subjects, Radiation Safety, and the Department of Public Safety):

e Consult and coordinate with the IBC and EH&Son any proposals under their purview which
involve the use of potentially biohazardous materials or activities.

Visitors, Vendors, and Contractors:

e Comply with all security requirements and procedures;

e Be accompanied by a Department of Justice approved person at all times while in areas with
select agents or toxins; and

e Usepersonal protective equipment provided for them by the laboratory . NOTE: Contractors
must ensure that appropriate personal protective equipment is available for their own workers.

9
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BIOHAZARDOUS RESEARCH PROJECT REGISTRATION AND APPROVAL

Introduction

Each Pl is responsible for the preparation of registration documents for all research involving potentially
biohazardous materials, including the assignment of the required Biosafety Level to the proposed research.
This includes research involving:

Bacterial, viral, fungal, parasitic, or other potentially infectious agents

Recombinant DNA, including experiments that may be exempt under the NIH Guidelines
Human blood, body fluid, and tis sue, including human cell lines

Listed select agents and toxins

The IBC, in conjunction with EH&S will review all submitted registration documents; confirm, where
applicable, that exempt status is appropriate for certain recombinant DNA work; and consider approval for
those registration documents that are complete and that provide for safe handling of potentially
biohazardous materials under the appropriate Biosafety Level (BSL).

Reaqistration and Approval Process

Additional requirements referred to in the registration documents for re search involving select agents or
toxins, infectious materials, or human blood or tissue (as outlined below) will need to be fulfilled for final
approval to be given.

If the project involves or may involve recombinant DNA; infectious agents (other than se lect
agents and toxins); human blood, tissue or cell cultu res; or other biosafety concerns:

1. The Office of Research Integrity and Assurance or the Biosafety Officer distributes registration forms
and the ASUBiosafety Manualto anyone requesting them and to other researcherswho may work
with recombinant DNA, infectious agents, human samples, or other biosafety concerns.

2. The Principal Investigator (Pl) or researcher reviews the ASU Biosafety Manual and, if applicable,
completes Form 112AB for recombinant DNA, infectious agents, human blood, and tissue or cell
culture. The Pl may contact the Office of Research Integrity and Assurance or the Biosafety Officer
in EH&Sto discuss the project or for guidance in completing the forms . In addition, to assist the PI
in determining the appropriate biosafety level for the proposed research, the Pl is directed to the
Agent Summary Statements in the BMBL and Appendix B, Classification of Human Etiologic Agents
on the Basis of Hazard in the NIH Guidelines

3. The PI submits the completed application and necessary attachmentsto the Office of Research
Integrity and Assurance.

4. The Office of Research Integrity and Assurance reviews the submitted application for completeness
and may contact the PI for additional information.

5. The Biosafety Officer and members of the Institutional Biosafety Committee review the completed
application to determine whether the project meets federal and university standards.

6. At its monthly meeting, the IBC discusses the proposed project and votes to approve the research as
presented, to approve it with stipulations, or to table it for further information.

7. If the project is approved, the Chair of the IBC signs the application. The Office of Research
Integrity and Assurance retains all administrative records.

10
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8. The Office of Research Integrity and Assurance, on behalf of the IBC, will notify the P | of the status
of the application, including any stipulations or comments for resolution.

Additional N ote s:

e A fContinuing Review to Original 112AB Disclsureo Form 112CRis available to facilitate the annual
renewal process

e If the research involves any listed select agents or toxins, the Pl must submit Form 112C as an initial
starting point.

e Copies of the 112 application forms can be downloaded from the Office of Research Integrity and
Assurancewebsite at http://researchinteqrity.asu.edu/biosafety/forms.htm _or can be obtained the
Biosafety Officer at EH&S.

Additional Approvals and Reguirements

Select Agents and Toxins

All personnel at  Arizona State University  are prohibited from possessing, using, rece iving, or
transferring  listed select agents or toxins unless ASU has been granted a certificate of
registration by the HHS Secretary or the USDA Secretary . Additional requirement for Select Agents

and Toxins are found in the appendix titled fSpecial Consilerations for Select Agents and Toxins.0

Human Blood and Tissue

In any laboratory where work involves the use of and/or exposu re to human blood, body fluids, or unfixed
human tissue, including human cell cultures, there is the danger of exposure to bloodborne pathogens
(disease-causing microorganismg that may be found in such material . Work with any of these materials in a
laboratory setting must follow ASU procedures as described in the ASU Exposue Control Plan for Bloodborne
Pathogens, Needlesticks and Other Sharps Injuries

In addition, when human blood or tissue donors are involved, the PI must contact the Office of Research
Integrity and Assurance to determine whether a human subject Institutional Review Board (IRB) application
is required. The IRB Coordinator may be contacted in the Office of Research Integrity and Assurance
(http://researchadmin.asu.edu/compliance/irb/ ).

Anim al Handling

When research involves exposure to and handling of animals, consideration must be given to the potential
allergens, animal pathogens, zoonoses, and physical hazards, e.g., bites andscratches that may be
encountered by researchers and staff. All research involving the use of animals conducted under the
auspices of ASU is reviewed by thelnstitutional Animal Care and UseCommittee (IACUQ, in compliance
with federal regulations. Projects involving animal research require that applications be submitted to the
IACUC for protocd approval before research begins.

Principal Investigators and all personnel involved in the care and use of research animals must obtain
certification in the ASU's Humane Practice of Animal Care and Use Training Program All of these
requirements must be fulfilled prior to the acquisition and use of laboratory animals, including medical
review with the Occupational Health Nurse at ASU Campus Health Services.
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TRAINING FOR WORKING SAFELY WITH BIOHAZARDOUS AGENTS

The PI or laboratory supervisor is responsible for providing or arranging for site -specific
training of all personnel. | n addition , each employee must attend Biosafety Training and
Laboratory Chemical Safety Training . Contact EH&S or the Biosafety Officer for more
information on scheduling training . Training must be documented

Exposure Control

The term "containment"” is used in describing safe methods for managing biohazardous and select agents

and toxins in the laboratory environment where they are being handled or maintained . The purpose of

containment is to reduce or eliminate exposure of laboratory wor kers, other people, and the outside

environment to potentially hazardous agents. The three elements of containment include laboratory

practices and techniques, safety equipment, and facility design. The risk assessment of the work to be done

with a specific agent will determine the appropriate combination of these elements. Each Pl is required to

complete a Health Hazard Assessmentfor each biological agent and toxin stored in his or her laboratory .

(See Appendix B-2 of this manual.) Copies of the Health Hazard Assessmentsmu st be i ncluded i n
laboratory-specific Biosafety Sandard Operating Procedures

Laboratory Practice and Technique

The most important element of containment is strict adherence to standard microbiological practices and

techniques. Persons working with infectious agents or infected materials must be aware of potential hazards

and must be trained and proficient in the practices and techniques required for handling such material

safely. The PI of each laboratory is responsible for providing or arranging the ap propriate training of
personnel and for wverifyi Imadditoa, dch R mustdeveldp SBiosafetynp et enc e .
Standard Operating Procedures(SOP)for each biohazardous or select agent and toxin in the laboratory.

The SOPmust identify specific hazards that will or may be encountered and consider procedures needed to

minimize or eliminate risks. Personnel should be advised of special hazards and are expected to follow the

required practices and procedures. A template for the Biosafety SOP can be found in Appendix B of this

manual.

Safety Equipment (Primary Barriers)

Safety equipment includes biological safety cabinets (BSC), enclosed biohazardous containers, and other

engineering controls designed to eliminate or minimize exposures to biohazardous agents and toxins. The

biological safety cabinet is the principal device used to provide containment of infectious splashes or aerosols
generated by many microbiological procedures. More information on BSCs may befound inthe A B/ o/ ogi c al
Saf ety 6eatibnoftEsmanual.

Primary safety barriers may also include personal protection equipment (PPE) such as gloves, lab coats,
safety glasses or goggles face shields and respirators. Personal protective equipmert is often used in
combination with BSCs and other containment devices. In some situations in which it is impractical to work
in a BSG personal protective equipment may form the primary barrier between the worker and the infectious
materials. ASU policy requires the use of gloves, lab coat and eye protection at all times when
handling biohazardous materials.

Facility Design (Secondary Barriers)
The design of a facility is important in providing a barrier to protect those working inside and outside the
laboratory and to protect people or animals in the community from biohazardous agents and toxins which

may be accidentally released from the laboratory. Facilities must be commensurate with the laboratory's
function and the recommended biosafety level for the agent being manipulated.
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The secondary barriers required will depend on the risk of transmission of specific agents. For example, in
working with agents at Biosafety Level 2 (see Laboratory Biosafety Levels below), the exposure risks involve
direct contact with the agents or inadvertent contact through contaminated work environments .
Recommended secondary barriers in these laboratories includeseparation of the laboratory work area from
public access, handwashing facilities, and availability of a decontamination facility such as an autoclave.

When the risk of infection by exposure to an infectious aerosol is present, higher levels of primary
containment and multiple secondary barriers may become necessary to prevent infectious agents from
escaping into the environment. Such design features include specialized ventilation systems to ensure
directional airflow, HEPA filtration to remove agents from exhaust air, controlled access zones, airlocks as
laboratory entrances, or separate modules to isolate the laboratory.

Laboratory Biosafety Levels

CDC andNIH have established four levels of biosafety, based on the degree of hazard associated with a
microbial agent, to describe the combination of laboratory practices and techniques, safety equipment, and
facilities needed to protect against exposure. These four biosafety levels (BSL) require successively more
stringent practices and facilities as work moves from the least restrictive, BSL1, to work with the highest
hazard level of BSL4 Exposure to biohazardous agents may be prevented or limited by establishing and
following the appropriate biosafety level practices and conditions. The requirements at each laboratory
biosafety level can be found inthe CDC-N| H p u b | Biosafety in binrobfdlogical and Biomedical
Labor at5B Editiens2007, at http://www.cdc.gov/od/ohs/biosfty/bmbl5/bmbl5toc.htm . A brief
description of the biosafety levels is given below. Refer to the next section of this Manual for a general
outline of good practices at BSL1, BSL2, and BSL3

Potential for Infection CDC Biosafety Level
Agents not associated with disease in healthy adult humans B3.1
Agents associated with human disease which are rarely serious and for BSL2
which preventive or therapeutic interventions are often available

Agents that are associated with serious or lethal human disease for which BSL3

preventive or therapeutic interventi ons may be available (high individual risk
but low community risk)

Agents that are likely to cause serious or lethal human disease for which BSL4
preventive or therapeutic interventions are not usually available (high
individual risk and high community ri sk)

No research with biohazardous agents at BSL4 is permitted in Arizona State University
facilities.

Animal Biosafety Levels

A similar set of four biosafety levels are provided for work with vertebrate animals infected with agents

which may cause disease inhumans. These animal biosafety levels (ABSL) ABSL 1 thru 4, provide for
practices, equipment, and facilities that are comparable to the laboratory biosafety levels described below.
However, there are unique hazards associated with infected animals that must be understood by those
personnel with animal contact and addressed in the animal facility. Animal activity can create aerosols, and
bites and scratches can occur. A good summary of the Animal Biosafety Levelscan be found in the CDC-NIH

publication fABiosafety in Micr o5 Editong0d0e a | and Bi omedi
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LABORATORY PROCEDURES AND EQUIPMENT

Guideline_s for Good Laboratory Practices at BSL1

1. Laboratory employees must immediately notify the Pl or the laboratory supervisor in case of an
accident, injury, illness, or overt exposure associated with laboratory activities. When deemed
necessary, after proper decontamination, proceed to the ASU CampusHealth Services for
appropriate medical surveillance and/or treatment.

2. Any Pl intending to work with viable viruses in his/her laboratory must obtain approval through
the Institutional Biosafety Committee (IBC) http://researchinteqgrity.asu.edu/biosafety/

3. Be aware that access to the laboratory must be limited or restricted when experiments or wo rk with
cultures or specimens is in progress. The laboratory should have locking doors to control access.

4. Wash hands frequently and always after handling viable material or animals, after removing gloves,
and before leaving the laboratory. A sink for handwashing must be present in each laboratory.

5. Do not eat, drink, smoke, chew gum, handle contact lenses, or apply cosmetics in the
laboratory. Persons wearing contact lenses in the laboratory should also wear goggles or a face
shield.

6. Do not bring any food, medications, or cosmetics into the laboratory for storage or later use. Food
must be stored outside the work area in cabinets or refrigerators designate d specifically for that
purpose.

7. Do not pipette by mouth; only mechanical pipetting devices are permitted.
8. Perform all procedures carefully to minimize the creation of splashes or aerosols.
9. Establish and follow policies for safe handling of sharps.

10. Use of lab coats, gowns, or other designated laboratory uniforms is recommended to prevent
contamination or soiling of street clothing.

11. Wear gloves if the skin on the hands is broken or if a rash is present.

12. Protective eyewear must be worn for procedures that involve anticipated splashes of
microorganisms, or other hazardous materials, to the face.

13. Decontaminate equipment and work surfaces at completion of work, at the end of the day, and
following spills of viable materials. If a spill occurs, cover the spill with paper towe Is and soak the
towels with a 1-to-10 dilution of chlorine bleach or other suitable disinfectant. Allow the material to
soak for approximately 20 minutes before discarding materials in a biohazard bag.

14. Laboratory surfaces and spaces between fixtures must be designed to be easily cleaned Bench tops
and work surfaces must be impervious to water and resistant to solvents, acids, alkalis, and
chemicals used for surface decontamination. No carpets or rugs should be present in the laboratory.

15. Work on open bench tops is permitted; use of special containment equipment such as a biological
safety cabinet is not generally required for agents assigned to BSL1.

16. Dispose of all regulated biological wastes (potentially biohazardous) and associated supplies as
outlined in the ASUBiological Hazardous Waste Management Compliance Guidelines
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17. All containers of cultures, tissues, specimens of body fluids, or other potentially infectious waste
must be covered to prevent leakage during collection, handling, processing, storage, transport, or

shipping.

18. Aninsect and rodent control program is in place at ASU. Occupants should routinely ensure screens
are fitted on exterior windows that open into the lab and contact Facilities Management when pest
control is needed.

Guidelines for G_ood Laboratory Practices at BSL2

BSL2 applies to work with a broad spectrum of moderate-risk agents that are generally present in the
environment at large and are associated with human disease of varying severity. Microorganisms assigned
to this containment level include Sa/monella spp., Toxoplasma spp, and Hepatitis B. With the use of good
microbiological techniques, much of this work can be done on open bench tops as long as there is limited
potential for splashes and aerosol creation. The italicized text indicates the additional practices that are
required for BSL2 versus BSL1.

1. Laboratory employees must immediately notify the laboratory supervisor or Pl in case of an
accident, injury, illness, or overt exposure associated with laboratory activities. When deemed
necessary, proceed to the ASUCampus Health Services for appropriate medical surveillance and/or
treatment, after proper decontamination.

2. Approval of the Institutional Biosafety Committee is required for all work at BSL2 or BSI3.

3. Access tothe laboratory must be limited or restricted by the Pl when experiments or work with
cultures or specimens is in progress In addition:

e Only personnel advised of the special hazards and meeting any specific entry requirements, /.e.,
FBI clearance for work with select agents, appropriate immunizations, or serum sampling, are
permitted in the laboratory . All biohazardous procedures, provided by the PI, must be
understood and followed by laboratory occupants.

o Lockable doors and other security measures must be provided for facilities maintaining select
agents and toxins to control access.

o Ensure that when biohazardous agents and toxins are in use or stored in the laboratory, a
biohazard sign is posted on the lab access door. This sign identifies the agent(s) in use, the
biosafety | evel, any required | mmuaumbeganddnpRPE, t he
that must be worn in the laboratory.

e The Pl must ensure that all laboratory personnel receive appropriate training on hazards
associatedwith th e agents/toxins involved, the necessary precautions to prevent exposures, and
exposure evaluation procedures. Personnel must receive training before starting work with the
agents/toxins, as well as annual updates and additional training as necessary for procedural or
policy changes. The laboratory director is responsible for ensuring that, before working with
organisms at Biosafety Level 2, all personnel demonstrate proficiency in standard microbiological
practices and techniques.
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10.

11.

12.

13.

14.

Laboratory employees must wash hands frequently and always after handling viable material or
animals, after removing gloves, and before leaving the laboratory. A sink for hand washing must be
present in each laboratory. Foot, knee, or automatically operated hand washing sinks should be
considered An eyewash and safety shower must be readily accessible.

Eating, drinking, smoking, chewing gum, handling contact lenses, or applying cosmetics is not
allowed in the laboratory. Persons wearing contact lenses in the laboratory shoud also wear goggles
or a face shield.

Food, medications, or cosmetics should not be brought into the laboratory for storage or later use.
Food must be stored outside the work area in cabinets or refrigerators designated specifically for
that purpose.

Mouth pipetting is forbidden; only mechanical pipetting devices are permitted.
All procedures must be performed carefully to minimize the creation of splashes or aerosols.
Establish and follow policies for safe handling of sharps, including:

o Use a high degree of caution when handling any contaminated sharp item, such as needles and
syringes, slides, pipettes, capillary tubes, and scalpels;

e  Restrict needles and syringes or other sharp instruments in the laboratory for use only when
there is no alternative, such as for parenteral injection, phlebotomy, or aspiration of fluids from
laboratory animals and diaphragm bottles.

e Substitute plasticware for glass whenever possible.

o Handle broken glassware with a brush and dustpan, tongs or forceps, not directly with hands,

o Use only needle-locking syringes or disposable syringeneedle units (i.e., needle is integral to the
syringe) for injection or aspiration of infectious material. Syringes which re-sheathe the needle,
needle-less systems and other safety devices should be used whenever possible and
appropriate; and

o Do not bend, shear, break, recap, or remove used needles from disposable syringes or otherwise
manipulate such units by hand before disposal. Dispose of needles and syringes in the puncture
resistant sharps container provided in the laboratory for this purpose. Place full sharps
containers in an autoclave bag and sterilize before disposal in biohazard containers.

Lab coats, gowns, smocks, or other provided protective garments must be worn while in
the lab. When exiting the lab, remove lab coats and other protective clothing in the lab
for disposal or laundering.

Gloves must be worn when manipulating biohazardous agents or when hands must

otherwise contact contaminated surfaces . Remove and change glowes when overtly
contaminated or when torn or punctured. Do not wear contaminated gloves outside the lab. Do not
wash or reuse disposable gloves Consider alternatives to latex gloves to prevent allergic response.

Appropriate face protection (goggles, m ask, face shield or other splatter guard) must be worn for
anticipated splashes or sprays of biohazardous agents to the face when agents must be handled
outside the BSC.

Equipment and work surfaces must be decontaminated at completion of work, at the end of the day,
and following spills of viable materials. (Refer to the section on biological material spills).

Bench tops must be impervious to water and resistant to solvents, acids, alkalis, and chemicals used
for surface decontamination. Laboratory surfaces and spaces between fixtures must be designed to
be easily cleaned; no carpets or rugs are allowed in the laboratory.

16



"ARIZONA STATE  Department of Environment  al Health & Safety
ﬂl UNIVERSITY Biosafety Manual

15. Work in the open laboratory is permitted, except for those instances where a properly maintained
biological safety cabinet is required, such as:

e Procedures with a potential for creating infectious aerosols or splashes are conducted. These
may include centrifuging, grinding, blending, vigorous shaking or mixing, sonic disruption,
opening containers of infectious materials whose internal pressures may be different from
ambient pressures, inoculating animals intranasally, and harvesting infected tissues from animals
or embryonated eggs,; and

e High concentrations or large volumes of biohazardous agents ortoxins are used. Such materials
may be centrifuged in open laboratory if sealed rotor heads or centrifuge safety cups are usea,
and if these rotors or safety cups are opened only in a biological safety cabinet.

0 Air sampling studies have shown that most of the common manipulations of ba cterial
and viral cultures in research laboratories release aerosols of viable organisms. This
must be considered when evaluating need for use of the biological safety cabinet or
other physical containment device.

16. Dispose of all biohazardous wastes and asociated wastes as outlined in the ASUBIological
Hazardous Waste Management Compliance Guidelines

17. All containers of cultures, tissues, specimens of body fluids, or other potentially infectious wa ste
must be covered to prevent leakage during collection, handling, processing, storage, transport, or

shipping.

18. Aninsect and rodent control program is in place at ASU. Occupants should routinely ensure screens
are fitted on exterior windows that open in to the lab and contact Facilities Management when pest
control is needed.

19. /Mlumination must be adequate for all activities, avoiding reflections and glare that could impede
vision.

Guidelines for Good Laboratory Practices at BSL3

Biosafety Level 3is applicable to clinical, diagnostic, teaching, research, or production facilities in which work
is done with indigenous or exotic agents which may cause serious or potentially lethal disease usually as a
result of exposure by the inhalation route . Laboratory personnel must have specific training in handling
pathogenic and potentially lethal agents, and they are supervised by competent scientists who are
experienced in working with these agents. All procedures involving the manipulation of infectious materials
are conducted within biological safety cabinets or other physical containment devices, or by personnel
wearing appropriate personal protective clothing and equipment. The laboratory has special engineering
and design features. The following standard and special safety practices, equipment and facilities apply to
agents assigned to biosafety level 3. The italicized text indicates the additional practices that are required for
BSL3 versus BSL2.

A. Standard Microbiological Practices
1. Access to the laboratory is limited or restricted by the Pl when experiments are in progress.
2. Persons wash their hands after handling infectious materials, after removing gloves, and when

they leave the laboratory.
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3. Eating, drinking, smoking, handling contact lenses, and applying cosmetics are not permitted in
the laboratory. Persons who wear contact lenses in laboratories should also wear goggles or a face
shield. Food is stored outside the work area in cabinets or refrigerators designated for this purpose
only.

4. Mouth pipetting is prohibited; mechanical pipetting devices are used.

5. Policies for the safe handling of sharps are instituted.

6. All procedures are performed carefully to minimize the creation of aerosols.

7. Work surfaces are decontaminated at least once a day and after any spill of viable material.

8. All cultures, stocks, and other regulated wastes are decontaminated before disposal by an
approved decontamination method, such as autoclaving. Nothing leaves the BSL3 without first
being decontaminated.

9. An insect and rodent control program is in place at ASU. Occupants should routinely ensure
screens are fitted on exterior windows that open into the lab and contact Facilities Management
when pest control is needed.

B. Special Practices
1. Laboratory doors are kept closed when experiments are in progress.

2. The laboratory director controls access to the laboratory and restricts access to persons whose
presence is required for program or support purposes. Persons who are at increased risk of
acquiring infection or for whom infection may have serious consequences are not allowed in the
laboratory or animal rooms. For example, persons who are immunocompromised or
immunosuppressed may be at risk of acquiring infections. The director has the final responsibility
for assessing each circumstance and determining who may enter or work in the laboratory. No
minors should be allowed in the laboratory.

3. The laboratory director establishes policies and procedures whereby only persons who have been
aavised of the potential biohazard, who meet any specific entry requirements (e.q., immunization),
and who comply with all entry and exit procedures, enter the laboratory or animal rooms.

4. When infectious materials or infected animals are present in the laboratory o r containment
module, a hazard warning sign, incorporating the universal biohazard symbol, is posted on all
laboratory and animal room access doors. The hazard warning sign identifies the agent, lists the
name and telephone number of the laboratory direct or or other responsible person(s), and indicates
any special requirements for entering the laboratory, such as the need for immunizations,
respirators, or other personal protective measures.

5. Laboratory personnel receive the appropriate immunizations or tests for the agents handled or
potentially present in the laboratory (e.g., hepatitis B vaccine or TB skin testing), and periodic
testing as recommended for the agent being handled.

6. Baseline serum samples are collected as appropriate and stored for dl laboratory and other at -
risk personnel. Additional serum specimens may be periodically collected, depending on the agents
handled or the function of the laboratory.
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7. A biosafety manual specific to the laboratory is prepared or adopted by the laborato ry director
and biosafety precautions are incorporated into standard operating procedures. Personnel are
aavised of special hazards and are required to read and follow instructions on practices and
procedures.

8. Laboratory and support personnel receive appropriate training on the potential hazards associated
with the work involved, the necessary precautions to prevent exposures, and the exposure
evaluation procedures. Personnel receive annual updates or additional training as necessary for
procedural changes.

9. The laboratory director is responsible for ensuring that, before working with organisms at
Biosafety Level 3, all personnel demonstrate proficiency in standard microbiological practices and
techniques and in the practices and operations specific to the laboratory facility . 7his might include
prior experience in handling human pathogens or cell cultures, or a specific training program
provided by the laboratory director or other competent scientist proficient in safe microbiological
practices and techniques.

10. A high degree of precaution must always be taken with any contaminated sharp items, including
needles and syringes, slides, pipettes, capillary tubes, and scalpels.

a. Needles and syringes or other sharp instruments should be restricted in the
laboratory for use only when there is no alternative, such as parenteral injection,
phlebotomy, or aspiration of fluids from laboratory animals and diaphragm bottles.
Plasticware should be substituted for glassware whenever possible.

b. Only needle-locking syringes or disposable syringe-needle units (i.e., needle is
integral to the syringe) are used for injection or aspiration of infectious materials.
Used disposable needles must not be bent, sheared, broken, recapped, removed
from disposable syringes, or otherwise manipulated by hand before disposal; rather,
they must be carefully placed in conveniently located puncture -resistant containers
used for sharps disposal. Nondisposable sharps must be placed in a hardwalled
container for transport to a processing area for decontamination, preferably by
autoclaving.

c. Syringes which re-sheathe the needle, needleless systems, and other safe devices
are used when appropriate.

d. Broken glassware must not be handled directly by hand, but must be removed by
mechanical means such as a brush and dustpan, tongs, or forceps. Containers of
contaminated needles, sharp equipment, and broken glass should be
decontaminated before disposal, and disposed of according to any local, state, or
federal regulations.

11. All open manipulations involving infectious materials are conducted in biological safety cabinets
or other physical containment devices within the containment module. No work in open vessels /s
conducted on the open bench. Clean up may be facilitated by using plastic-backed paper toweling
on non-perforated work surfaces within biological safety cabinets.

12. Laboratory equipment and work surfaces should be decontaminated routinely with an effective
disinfectant, after work with infectious materials is finished, and espe cially after overt spills,
splashes, or other contamination with infectious materials.

a. Spills of infectious materials are decontaminated, contained and cleaned up by
appropriate professional staft, or others properly trained and equipped to work with
concentrated infectious material. Spill procedures are developed and posted.
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b. b. Contaminated equipment must be decontaminated before removal from the
facility for repair or maintenance or packaging for transport, in accordance with
applicable local, state, or federal regulations.

13. Cultures, tissues, specimens of body fluids, or wastes are placed in a container that prevents
leakage during collection, handling, processing, storage, transport, or shipping.

14. All potentially contaminated waste materials (e.g., gloves, lab coats, etc.) from laboratories are
decontaminated before disposal or reuse.

15. Spills and accidents that result in overt or potential exposures to infectious materials are
immediately reported to the laboratory director . Appropriate medical evaluation, surveillance, and
treatment are provided and written records are maintained.

16. Animals and plants not related to the work being conducted are not permitted in the laboratory.
C. Safety Equipment(Primary Barriers)

1. Protective laboratory clothing such as solid-front or wrap -around gowns, scrub suits, or coveralls
are worn by workers when in the laboratory . Protective clothing is not worn outside the laboratory.
Reusable clothing is decontaminated before being laundered. Clothing is charged when overtly
contaminated.

2. Gloves must be worn when handling infectious materials, infected animals, and when handling
contaminated equipment. Frequent changing of gloves accompanied by hand washing is
recommended. Disposable gloves are not reused

3. All manipulations of infectious materials, necropsy of infected animals, harvesting of tissues or
fluids from infected animals or embryonated eggs, etc., are conducted in a Class Il or Class /1l
biosafety cabinet. Re f er t o i Bi ol o g sectian/of th&sanarmeidl fpr inematiomoe t o
classifications of biosafety cabinets.

4. When a procedure or process cannot be conducted within a biological safety cabinet, then
appropriate combinations of personal protective equipment (e.g., respirators, face shields) and
physical containment devices (e.q., centrifuge safety cups or sealed rotors) are used.

5. Respiratory and face protection are used when in rooms containing infected animals.
D. Laboratory Facilities (Secondary Barriers)

1. The laboratory is separated from areas that are open to unrestricted traffic flow within the
building, and access to the laboratory is restricted. Passage through a series of two selfclosing
doors is the basic requirement for entry into the laboratory from access corridors . Doors are
lockable. A clothes change room may be included in the passageway.

2. Each laboratory room contains a sink for handwashing. The sink is hands-free or automatically
operated and is located near the room exit door.

3. The interior surfaces of walls, floors, and ceilings of areas where BSL3 agents are handled are
constructed for easy cleaning and decontamination. Seams, if present, must be sealed. Walls,
ceilings, and floors should be smooth, impermeable to liquids and resistant to the chemicals and
disinfectants normally used in the laboratory. Floors should be monolithic and slip -resistant.
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Consideration should be given to the use of coved floor coverings. Penetrations in floors, walls, and
celling surfaces are sealed or capable of being sealal to facilitate decontamination. Openings such
as around ducts and the spaces between doors and frames are capable of being sealed to facilitate
decontamination.

4. Bench tops are impervious to water and are resistant to moderate heat and the organic solv ents,
acids, alkalis, and those chemicals used to decontaminate the work surfaces and equipment.

5. Laboratory furniture is capable of supporting anticipated loading and uses. Spaces between
benches, cabinets, and equipment are accessible for cleaning Chairs and other furniture used in
laboratory work should be covered with a non -fabric material that can be easily decontaminated.

6. All windows in the laboratory are closed and sealed.

7. A method for decontaminating all laboratory wastes is available in the facility and utilized,
preferably within the laboratory (i.e., autoclave, chemical disinfection, incineration, or other
approved decontamination method). Consideration should be given to means of decontaminating
equipment. If waste is transported ou t of the laboratory, it should be properly sealed and not
transported in public corridors.

8. Biological safety cabinets are required and are located away from doors, from room supply
louvers, and from heavily-traveled laboratory areas.

9. A ducted exhaust air ventilation system is provided. This system creates directional airflow which
draws air into the laboratory from "clean” areas and toward "contaminated” areas. The exhaust alr
/S not recirculated to any other area of the building. Filtration and oth er treatments of the exhaust
air are not required, but may be considered based on site requirements, and specific agent
manipulations and use conditions. The outside exhaust must be dispersed away from occupied areas
and air intakes, or the exhaust must be HEPAfiltered. Laboratory personnel must verify that the
direction of the airflow (into the laboratory) is proper. It is recommended that a visual monitoring
device that indicates and confirms directional inward airflow be provided at the laboratory entry .
Consideration should be given to installing an HVAC control system to prevent sustained positive
pressurization of the laboratory. Audible alarms should be considered to notify personnel of HVAC
system failure.

10. HEPAfiltered exhaust air from a Class Il biological safety cabinet can be recirculated into the
laboratory if the cabinet is tested and certified at least annually. When exhaust air from Class Il
safety cabinets is to be discharged to the outside through the building exhaust air system, the
cabinets must be connected in a manner that avoids any interference with the air balance of the
cabinets or the building exhaust system (e.g., an air gap between the cabinet exhaust and the
exhaust duct). When Class /Il biological safety cabinets are used they should be directly connected
to the exhaust system. If the Class Il cabinets are connected to the supply system, it is done in a
manner that prevents positive pressurization of the cabinets (see Appendix A).

11. Continuous flow centrifuges or other e quipment that may produce aerosols are contained in
devices that exhaust air through HEPA filters before discharge into the laboratory. These HEPA
systems are tested at least annually. Alternatively, the exhaust from such equipment may be vented
to the out side if it is dispersed away from occupied areas and air intakes.

12. Vacuum lines are protected with liquid disinfectant traps and HEPA filters or their equivalent.
Filters must be replaced as needed. An alternative is to use portable vacuum pumps (also properly
protected with traps and filters).

21



"ARIZONA STATE  Department of Environment  al Health & Safety
ﬂl UNIVERSITY Biosafety Manual

13. An eyewash station is readily available inside the laboratory.
14. Mlumination is adequate for all activities, avoiding reflections and glare that could impede vision.

15. The Biosafety Level 3 facility design and operational procedures must be documented. The
facility must be tested for verification that the design and operational parameters have been met
prior to operation. Facilities should be re-verified, at least annually, against these procedures as
modiified by operational experience.

16. Additional environmental protection (e.g., personnel showers, HEPA filtration of exhaust air,
containment of other piped services and the provision of effluent decontamination) should be
considered if recommended by the agent summary statement, as determined by risk assessment,
the site conditions, or other applicable federal, state, or local regulations.

Biological Safety Cabinets (BSCs)

BSCs are classified as Class |, Class Il, or Class Il cabinets. When propely maintained and operated, they
effectively contain and capture microbial contaminants and infectious agents using HEPA (High Efficiency
Particulate Air) filters (See Figure 1 Source: Biosafety in Microbiological and Biomedical Laboratories 8
Edition, Appendix A. Biosafety cabinets should not be confused with clean benches which only protect the
material being worked with and are not suitable for work with infectious or toxic material. (Although clean
benches, like BSCs,have HEPA(filtered air, in clean benches the air flows over the experimental material
toward the user rather than being drawn away. ) BSCs should also not be confused with conventional fume
hoods that do not filter microorganisms.

Filter frame
Aluminum separator

A

Gasket seal /

Continuous sheet
of filter medium

HEPA filter Exploded view
of filter pack

Figure 1. Diagram of HEPA filter. These filters are typically constructed of
continuous sheets of paper-thin filter medium, pleated to increase surface area,
divided by aluminum separators, and affixed to a frame.

Types of BSCs

Class | BSCs provide personnel and environmental protection, but not product protection ( See Figure 2
Source: Biosafety in Microbiological and Biomedical Laboratories 5 Edition, Appendix A.
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Figure 2. Class |
Biological Safety
Cabinet

HEPA Filter

Window

Front

Opening
Exhaust Plenum

Work Surface

[ uePA-filtered air

Side View

Class Il BSCs are the most commonly used BSC at ASU for biohazardous agents. These cabinets provide
personnel, environmental, and product protection ( See Figure 3 Source Biosafety in Microbiological and
Biomedical Laboratories 5" Edition, Appendix A). Only those which are hard ducted to the outside and
provide a face velocity of 80 to 125 feet per minute should be used when working with volatile chemicals.
Additionally, cabinets are not designed to prevent ignition of volatile flammable chemicals, such as ethanol
and isopropanol.

Figure 3. Class i, Type A

Biological Safety Cabinet Exhaust
AV, SETAV,

Supply HEPA
l/ Filter

/ Rear Plenum

Sash

Work Surface

[[M rRoom air
Contaminated air

[1 HEPA-filtered air
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Guidelines for Working in a BSC

Turn off the ultraviolet lamp if one is in use. Turn on the fluorescent lamp.

Inspect the air intake grilles for obstructions and foreign material and remove if necessary.

Adjust view screen to proper height.

Turn the cabinet on for at least 10 minutes prior to use, if the cabinet is not left running.

Prepare a written checklist of materials necessary for the particular activity.

Wash hands and arms with mild soap. Put on a rear -fastening, long-sleeved gown with tight -fitting

cuffs. Put on safety glasses and a par (or two pairs) of high quality nitrile gloves.

7. Disinfect work surface with a suitable disinfectant.

8. Place items into the cabinet so that they can be worked with efficiently without unnecessary
disruption of the airflow, working with materials from the clean to the dirty side.

9. Adjust the working height of the stool so that the worker's face is above the front opening.

10. Delay manipulation of materials for approximately one minute after placing hands/arms inside the
cabinet.

11. Minimize the frequency of moving hands in and out of the cabinet.

12. Do not disturb the airflow by covering any portion of the grillwork with materials.

13. Work at a moderate pace to prevent the air flow disruption that occurs with rapid movements.

14. Wipe the bottom and side of the hood su rfaces with disinfectant when work is completed.

ok wnPE

NOTE: Be very careful when using small pieces of materials such as chemwipes in the hood. These can be
blown into the hood and disrupt the motor operations.

Certification of the BSC

Certification is a series of performance tests on the BSC to confirm that it will provide the user and
experimental material the protection for which it is designed. The airflow, filters, and cabinet integrity are
checked to ensure that the cabinet meets minimum performance standards. Certification is arranged through
each department and provided by an outside vendor.

BSCs intended for user protection and/or BSL2 work must be certified:

after they are received and installed (before use with infectious materials);
after filter changes;

and after being moved (even a few feet); and

annually

BSCdecontamination (using the formaldehyde gas production process) must be provided by an outside
vendor and needs to be done:

before any maintenance work requiring disassembly of the air plenum, including filter replacement;
e prior to cabinet recertification;

e before moving the cabinet to a new laboratory; and

e before discarding or salvaging.

The production of formaldehyde gas is a health concern. Many BSCs at ASU are not ducted to theoutside;
therefore, extreme caution should be used when having the procedure performed.
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EMERGENCY RESPONSE PROCEDURES

ASU has a campuswide emergency response plan, the ASU Emergency Operations Plan, which iscompliant
with 29 CFR 1910.120 Protocols for handing biological emergencies are outlined in the plan. A summary of
this plan can be found by reviewing the ASU Emergency Procedures Flipcharbr the ASU Police Department
Policies and Procedures Manual

Principal Investigators must be aware of the provisions for emergency procedures and preparedness.
Emergency procedures and preparedness must be incorporated into the specffic biosafety standard operating
procedures (SOP) for each biohazardous and select agent andtoxin used in the laboratory (SOP templates
can be found in the appendices of this manual). Each laboratory should have a written emergency plan
specifying the appropriate response to potential emergencies. Accidents and spills of infectious materials will
be discussed in Emergency Procedures below.

In addition, each PI will submit to EH&Sthe following:
e A completed Responsible Party Information Sheet;
¢ An annual chemical and biological inventory; and
e A Health Hazard Assessment for each biological agent and toxin stored or used in the laboratory.
(See Appendix B-2 of this manual.)

Decontamination

Decontamination is a process or treatment that renders an instrument or environmental surface safe to
handle. A decontamination procedure can be as simple as cleanup with detergent and water or as thorough
as sterilization. Sterilization, disinfection, and antisepsis are all forms of decontamination.

e Sterilization is the use of physical or chemical processes to destroy all viable forms of microbial
life, such as bacterial spores.

o Disinfection is a chemical or physical treatment that destroys the most resistant vegetative
microbes or viruses, but not the spores, in or on inanimate surfaces. Effectiveness is influenced by a
number of factors, including the type and number of organisms, amount of organic matter, the
object being disinfected, the disinfe ctant being used, concentration, temperature and exposure time.

e Antisepsis is the application of a liquid antimicrobial to skin or other living tissue to inhibit or
destroy microorganisms. Examples include handwashing with germicidal solutions or swabbing skin
with alcohol before an injection.

When to Decontaminate

All material and equipment contaminated with or containing potentially biohazardous agents should be
decontaminated
e upon completion of procedures involving the use of biohazardous or select agents and toxins;
e inthe event of spills of such materials;
e before being washed, stored, or discarded; and
e atleast daily.

In most ASUlaboratories, it is recommended that decontamination be accomplished by steam heat

sterilization in an autoclave or by surface application of or placement in a chemical disinfectant solution, such
as 1:10 bleach solution or its equivalent.
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Autoclave Use

Autoclaving (saturated steam under pressure of approximately 15 pounds per square inch (psi) to achieve a
chamber temperature of at least 250 °F for a designated time) is the preferred and most convenient method
to rapidly destroy all forms of microbial life. However, to do this, the autoclave process must reach proper
temperature, pressure, and time, and also prevent the entrapment of air in the bag or container of treated
material.

e Material to be sterilized must come into contact with live steam.

e Bags or containers should be left open during autoclaving or water (~200 ml) should be added to
sealed bags to generate steam.

e Heat indicator tape should be used inside the bag or container with each autoclave load to indicate
that sterilization has been completed.

e Autoclave sterility monitoring should be conducted on a regular basis using biological indicators
(such as B. stearothermophilus spore strips) placed among treated materials and at locations
throughout the autoclave. The spores, which are more resistant to heat than most microbials,
provide validation of general microbial destruction when they are effectively inact ivated by autoclave
operation (typically 250°F for 30 minutes).

Chemical Disinfectant Use

The most practical use of chemical disinfectants is for surface decontamination and, when used in sufficient
concentration, as a decontaminant for liquid wastes prior to final disposal. General recommendations are:

Liguid Decontamination

e Add liquid chlorine bleach to provide a final 1:10 dilution;
e Let stand at least 20 minutes; and

o Discard the solution appropriately.

Surface Decontamination
e  Wipe with 1:10 dilution of chlorine bleach; or
e Wipe with iodophor disinfectant (per label concentration).

SeeTablelA Di si nf e ct a the endof this nvanual yfod further information on disinfectants.

Exposure to Biohazardous Agent

In the event of an exposure t 0 a biohazardous agent or material, the following guidelines should be used:

Intact Skin

e Remove contaminated clothing. Clothing should not be pulled over the face as contact with
eyes, nose, and mouth may occur. Shirts should be cut off.

e Vigorously wash contaminated skin for 1 minute wi th soap and water.

e Call 911 or seek medical attention at the ASU Campus Health Services, if necessary.

e I nform the | aboratoryds Pl and EH&S.

Broken, Cut or Damaged Skin or Puncture Wound

e Remove contaminated clothing. Clathing should not be pulled over the face as contact with
eyes, nose, and mouth may occur. Shirts should be cut off.

e Vigorously wash contaminated skin for 5 minutes with soap and water.

e Call 911 or seek medical attention at the ASU Campus Health Services, if necessary.

e I nform the | aboratoryds Pl and EH&S.
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Eye

e Immediately flush eyes for at least 15 minut es with water, using an eyewash. (Hold eyelids
away from your eyeball and rotate your eyes so that all surfaces may be washed thoroughly.)

e Remove contaminated clothing. Clothing should not be pulled over the face as contact with
eyes, nose, and mouth may occur. Shirts should be cut off.

e Call 911 or seek medical attention at the ASU Campus Health Services, if necessary.

e I nform the | aboratoryds Pl and EH&S.

Ingestion or Inhalation

Move to fresh air immediately.

Call 911 or seek medical attention at the ASU Campus Health Services, if necessary.
Do not induce vomiting unless advised to do so by a health care provider.
Inform the | aboratorybds Pl and EH&S.

Biological Material Spills

ASUdoes not have a centralized biological spill response team Therefore, each laboratory working with
potentially hazardous biological material must be prepared and trained to handle their own biological spills .
EH&S is availdle for assistance if necessary.

Performing all work on plastic-backed liners to absorb spills can minimize the consequences of a spill of a
biohazardous or select agent The quantities of these materials should be limited so they can be easily
contained, cleaned, or destroyed. If respiratory protection is required, the ASU Respiratory Protection
Program must be followed. A simple spill kit should be on hand including:

Chlorine bleach or some other concentrated disinfectant
A package or roll of paper towels

Autoclavable bags

Rubber gloves

Forceps for picking up broken glass.

Spills Inside a Biological Safety Cabinet

NP

Alert the other laboratory employees.

Leave the cabinet turned on

While wearing gloves, spray or wipe cabinet walls, work surfaces and equipment with disinfectant
equivalent to 1:10 bleach solution. If necessary, flood the work surface, as well as drain-pans and
catch basins below the work surface, with disinfectant for a contact time of at least 20 minutes.
Report the spill to the | aborat or y 0lsctdgéntorteximis
involved.

Soak up disinfectant and spill with paper towels. Drain catch basin into a container. Lift front
exhaust grill and tray and wipe all surfaces. Ensure that no paper towels or solid debris are blown
into the area beneath the grill.

Autoclave all clean-up materials before disposal in the biohazard waste container.

Wash hands and any exposed surfaces thorowghly after the clean-up procedure.
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Small Spill of Material Outside of a Biological Safety Cabinet (Spill that can be covered by a
few paper towels)

1. Alert laboratory employees.

2. Wearing gloves, safety glasses, and a lab coat, cover the spill with paper towels and gently apply
disinfectant, proceeding from the outer edge of the spill to its center . Leave in place for 20 minutes.

3. Report the spill to the | aboratoryodlsctdgéntorteaximis wi | |
involved.

4. Pick up the towels and discard into a biohazard container. Pick up any pieces of broken glass with
forceps and place in sharps container.

5. Re-wipe the spill area with disinfectant and thoroughly wash hands after glove removal.

Large Spill of BSL2 Material (> 500 ml ) Outside of a Biological Safety Cabinet

1. Hold your breath and leave the room immediately.

Warn others to stay out of the spill area to prevent spread of contamination.

3. Post a sign stating: "DO NOT ENTER, BIOHAZARD SPILL, contact (hame and phone #) for
information".

4. Remove any contaminated clothing, ensuring that clothing is not pulled over the face, and put into a
biohazard bag for later autoclaving.

5. Wash hands and exposed skin.

6. Report the spill to the | aborator ydelectdgéntortoximis wi | |
involved.

7. Put on protective clothing (lab coat, gloves and, if indicated, respirator, eye protection, shoe covers)

and assemble clearup materials.

Wait 30 minutes before re-entering the contaminated area to allow for dissi pation of aerosols.

9. Cover the spill with paper towels and gently apply disinfectant, proceeding from the outer edge of
the spill to its center. Leave in place for 20 minutes.

10. Collect and autoclave all treated material and discard in a biohazard container. Pickup any broken
glass with forceps and place them into a sharps container.

11. Re-wipe the spill area with disinfectant and wash hands thoroughly at completion of clean -up.

n

©

Biological Agent and Toxin Waste Handling

Wastes associated with biological materialsand select agents and toxins must be disposed of in special ways
because they may have been contaminated with infectious organisms or toxic agents. These potentially
infectious items include the following:
e All sharps, e.g. glass implements, needles, syringes, blades, etc. coming from facilities using
infectious materials; and
e Biologicaly-cultured stocks and plates
e Human blood or tissues.

In order for the biological waste to be removed by EH&S the following procedures must be followed :

e Biological wastes derived from human sources such as blood, body fluids, tissues, tumors, human
cell lines, etc., are hazardous biological wastes and should be placed in a red or orange biohazard
bag. Autoclave the bag under appropriate time and temperature and place it in a red drum for
removal by hazardous waste personnel.

e Bacteria, viruses, or other microorganisms that are known human pathogens should also be put into
a red or orange bag, autoclaved, and placed in a red drum for removal by hazardous waste
personnel.

e Sharps and sharp objects such as glass, syringes,disposable pipettes, and pipette tips that may be
contaminated with biological waste (human or non-human) or pathogenic material should be placed
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in a rigid, leak-proof, puncture -resistant container. The container is autoclaved and then placed in a
red drum for removal by hazardous waste personnel.

e Non-human biological wastes are handled by the same methods as human biological wastes: placed
in autoclavable bags, autoclaved, and put into red drums for removal by hazardous waste personnel.

When your "red-bag" waste is ready for removal, call the EH&SHazardous Waste Unit at (480) 965-3899 or

request a pickup online to arrange a pick-up. If you need any other assistance or have questions, please feel
free to contact EH&S at (480) 965-1823. The procedures for biohazardous waste handling are described in

the ASU Biological Hazardous Waste Management Compliance Guidelines

There are additional requirements for disposing of select agents and toxins. Please see the appendix titled
fiSpecial Considerations for Select Agents and Toxing .

Incident Reporting

Supervisors must submit accident reports to EH&Sfor any accident or near-miss situations. All employees
will be free from any reprisals for reporting accidents. Laboratory near -miss reports, corrective actions, and
suggestions can be helpful to safety committees to improve biological safety. The requirements for
reporting incidents for select agents and toxins can be found in the appendix titled fiSpecial Considerations
for Select Agents and Toxins 0

TRANSFERS, PACKAGING, AND SHIPPING OF BIOLOGICAL MATERIALS

Transfers

The transferring, packing and shipping of select agents and toxins is HIGHLY regulated. No sdect agent or
toxin shall be transferred, packed, or shipped without the express approval from the RO. Please see the
appendix titled fiSpecial Considerations for Select Agents and Toxine for additional information.

For materials that are not Select Agents, each Pl must develop procedures for transferring or shipping from
the laboratory. The Pl must ensure the following:

e Package, label, and transport biohazardous agents in compliance with all applicable local, federal,
and international transportation and shipping regulations, including US Department of Transportation
(DOT) regulations. Materials that are transported by airline carrier should also comply with
packaging and shipping regulations set by the International Air Transport Association (IATA).
Personnel who package, handle, and ship these agents (including import and export) are subject to
all applicable training. The RO must be notified of all select agent transfers; internal or external (see
section below for additional information).

¢ Required permits (e.g., granted by the US Public Health Service, USDA, DOT, US Department of
Commerce and IATA) are obtained before biohazardous agents are prepared for transport.

Standard operating procedures should be in place for import and export activities.

e Decontaminate contaminated or potentially contaminated materials before they are r emoved from
the laboratory area.

e Avoid hand-carrying biohazardous agents when transferring them to other external facilities . If
biohazardous agents are to be hand-carried on common carriers, all applicable packaging, transport,
and training regulations should be followed.

e Develop and follow a protocol for intrafacility transfer (between laboratories on ASU campuses) of all
biological and biohazardous agents.

Packaging and shipping of biological materials must be completed in a way that ensures the contents will not
leak and that the package will arrive in good condition.
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The definitions below apply to the packaging and shipping instructions that follow:

e Etiologic agent means a viable microorganism or its toxin which causes, or may cause, human
disease.

e Diagnostic specimen means any human or animal material including, but not limited to, excreta,
secreta, blood and its components, tissue and tissue fluids, etc., which is reasonably believed to
contain an etiologic agent and is being shipped for purposes of diagnosis.

e Biological product means a biological prepared and manufactured in accordance with regulations
that govern the manufacture of vaccines, reagents, etc.

e Interst ate shipping means shipping across state lines within the continental United States.
Intrastate shipping means shipping within the State of Arizona.

Packaqing

All biological materials including diagnostic specimens and biological products that may contain an
etiologic/biohazardous agent must be packaged to withstand leakage of contents, shocks, pressure changes
and other conditions possible with ordinary handling and transportation (passage through cancellation
machines, sorters, conveyors, etc). Contents should not leak to the outside of the shipping container even if
leakage of the primary container occurs.

Specific packaging requirements apply to materials that are known to contain, or reasonably believed to
contain, certain etiologic agents; refer t o Appendix D for these agents. For such materials the following
procedures apply (See Figure 1 Source: Biosafety in Microbiological and Biomedical Laboratories 5 Edition,
Appendix G).

Figure 1
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4.

Place material in a securely enclosed, watertight primary container (test tube, vial, etc.). Enclose
this primary container in a secondary, durable, watertight container. Several primary containers
may be enclosed in a single secondary @ntainer as long as the total volume of material in all
the primary containers enclosed does not exceed 50 ml.

Place absorbent nonparticulate material (e.g. paper towels, not sawdust or vermiculite, etc.) in
the spaces at the top, bottom, and sides betwee n the primary and secondary containers. Use
enough absorbent material to absorb the entire contents of the primary container(s) in case of
breakage or leakage.

Enclose each set of primary and secondary containers in an outer shipping container constructed
of corrugated fiberboard, cardboard, wood or other material of equal strength. Do not use bags,
envelops, or similar materials.

If you package the material with dry ice, see the section below (Packaging with Dry Ice).

Volume greater than 50 ml:

=

Follow requirements for lesser volumes outlined above.

Place shock absorbent material at the top, bottom, and sides between the secondary container
and the outer shipping container. (This material should at least equal the amount of absorbent
material placed between the primary and secondary containers).

Ensure single primary containers contain no more than 1000 ml of material; however, two or
more primary containers (combined volumes not exceeding 1000 ml) may be placed in a single
secondary container. The maximum amount of etiologic agent which may be enclosed within a
single outer shipping container must not exceed 4000 ml.

Packaging with Dry Ice

1. If used, place dry ice between the secondary and outside containers.
2. Place shock absorbent material so asto prevent the secondary container from becoming loose
inside the outer container as the dry ice sublimates.
3. Use the DOT dry ice label.
Labeling

The outer shipping container of all materials containing etiologic/biohazardous agents which are being
shipped or transported must bear a special label, as illustrated in Figure 2. These labels are available
from your laboratory supply vendor.

Figure 2
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Shipping and Transportation Methods and Requirements

Registered Mail or the Equivalent

For a list of etiologic agents that use registered mail or an equivalent system which provides the sender with
immediate notification of receipt refer to Appendix A of the CDC Guidelines on Additional Requirements for
Facilities Transferring or Receiving Select Agents and Toxins, 49 CFR Part 72.

Federal Express or UPS

1. For Federal Express/UPS shipments, internationallyor domestically, follow the International Air
Transport Association (IATA) Dangerous Goods Regulations. (Receipt of shipment notice is not
required since the shipment is traceable through the specific carrier.)

2. Apply appropriate labels to the outer shipping container for packages containing dry ice and/ or
biohazardous substances as shown inFjgures 3 and 4, respectively.

3. Contact the specific carrier's dangerous goods agent prior to shipment for any additional
packaging and labeling requirements.

Figure 3 Figure 4
Damaged Packages
When evidence of leakage o any other damage to packages bearing an Etiological Agents/Biomedical
Material label is discovered, the carrier must promptly isolate the package and notify the Director, Centers
for Disease Control and Prevention (CDC), (409 633-5313, 1600 Clifton Road NE, Atlanta, Georgia 30333.
Notice of Delivery
In the event that a package sent from ASUis not received by the recipient within 5 days following the
anticipated delivery of the package, the sender must notify the Director, Centers for Disease Control and
Prevention, 1600 Clifton Road NE, Atlanta, Georgia 30333 or by telephone (404) 633-5313.
Importation/Exportation of Etiologic Agents
Importation of biohazardous agents, etiologic agents, and vectors that may contain such agents is governed
by federal regulation. In general, an importation permit is required for any infectious agent known to cause

disease to humans. This includes, but is not limited to, bacteria, viruses, rickettsia, parasites, yeasts, and
molds. In some instances, an agent which is suspected of causing human disease also requires a permit.
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Importation permits are issued by the U.S. Public Health Service (USPHS) only to the importer, who must be
located in the United States. The importation permit, with the proper packaging and la beling, will expedite
clearance of the package of infectious materials through the USPHS Division of Quarantine andrelease by
U.S. Customs

Instead of an importation permit, a Letter of Authorization may be issued by the Centers for Disease Control
and Prevention after review of an "Application to Import an Etiological Agent". The letter is issued for
materials that are judged to be noninfectious, but which might be construed to be infectious by U.S.

Customs inspection personnel. Letters of Authorization may be issued for items such as formalin-fixed
tissues, sterile cell cultures, clinical materials such as human blood, serum, plasma, urine, cerebrospinal
fluid, and other tissues or materials of human origin when there is no evidence or indication that such
materials contain an infectious agent. Letters of Authorization are in effect for two years and do not require
a shipping label to be issued by CDC.

Importation permits and Letters of Authorization are issued by the Biosafety Branch, Office of Hea Ith and
Safety, CDC, 1600 Clifton Road, Atlanta, Georgia 30333, after review of a completed application form.
Application forms may be obtained by calling CDC at their FAX Information System. Dial 1-888-CDGFAXX
and enter document number 101000. CDC can ako be contacted on the Internet at
http://www.cdc.gov/od/eaipp/ . Completed forms may be returned to CDC by mail or FAX at 404639-2294.
Application to CDC for the importation permit should be made 15 working days in advance of the shipment
date to allow time for processing, issuance, and delivery of the permit and shipping labels to the permittee.

Other Permits

APHIS permits are required for importation or domestic shipping of infectious agents of live stock, poultry,
and other animal diseases, and any materials that might contain these agents. Tissue (cell) culture
techniques customarily use bovine material as a stimulant for cell growth. Tissue culture materials, and
suspensions of cell culture-grown viruses or other etiologic agents containing growth stimulants of bovine or
other livestock origin are, therefore, controlled by the USDA due to the potential risk of introduction of exotic
animal disease into the U.S. Applications for USDAAPHIS permits may be obtained by calling the
USDA/APHIS at (301) 7343277 or through the Intern et at http://www.aphis.usda.gov/permits/index.shtml .

The importation or domestic transfer of plant pests is also regul ated by the USDA. Such a permit is required
for plant pests, plant biological agents, or any material that might contain them. Information may be
obtained by calling (301) 734-3277 or through the Internet at
http://www.aphis.usda.gov/plant_health/permits/index.shtml

USDA permits are required for certain live animals and all live bats. Call (800) 358-2104 for further
information.

Export of infectious materials may require license from the Department of Commerce (DoC). Exporters of a
wide variety of etiologic agents of human, plant, and animal diseases, including genetic material and
products which might be used for culture of large amounts of agents will require an export license .
Information may be obtained by calling the DoC Bureau of Export Administration at 202 -482-4811 or
through the Internet at https://bxa.ntis.gov/ .
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SECURITY

Before leaving the laboratory, the following security measures should be followed:
Properly store all biological, chemical, and radioactive materials;

Remove all items from the biological safety cabinet;

Decontaminate materials and work surfaces;

Turn off equipment, flames, steam supply, and electrical appliances;
Perform routine housekeeping;

Remove protective gloves and other protective devices;

Wash hands;

Turn off lights, and close and lock all laboratory doors.

Security procedures for laboratories with select agents and toxins can be found in the appendix titled
fiSpecial Considerations for Select Agents and Toxins .

AUDITS AND COMPLIANCE

ASUEnNvironmental Health & Safety (EH&S) will conduct regular inspections, at least annually, of each
laboratory to ensure compliance with the procedures and protocols of this manual. Inspection reports will
document violations and be directed to the PI. The results of these inspections will be documented and kept
on file with EH&S

RECORDKEEPING

At a minimum, the PI must maintain the following records and be prepared to pre sent these at the annual
laboratory inspection:
e An accurate, current list of each biological agent or toxin stored in that room;
A Health Hazard Assessment for each biological agent or toxin stored in that room;
A current Responsible Information Party Sheet
Training Documentation Forms;
Safety, security, and emergency response plans; and
Safety and security incident reports.

PROGRAM EVALUATION

The review of the elements as noted above will constit ute an evaluation of the Biosafety Program.

RELATED DOCUMENTS AND PLANS

ASUBiological Hazardous Waste Management Compliance Guidelines

ASU Exosure Control Planfor Bloodborne Pathogens; Needlesticks and Other Sharps Injuries

ASU Chemical Hygiene Plan

Policy and ProcedureEH&S112: Biosafety and the Possession, Use, and Transfer of Select Agents and Toxins
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