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l. Introduction

The University of Nevada Las Vegas (UNLV) is actively committed to preserving the health and
safety of our faculty, staff and students. As part of this commitment, this biosafety program
manual was developed to serve as a guide and resource for faculty, staff and students to
understand internal policies and procedures related to biological safety. The content of this
manual includes UNLYV policies and procedures, current regulatory guidance and best
management safety practices for work with potentially hazardous biological materials including
infectious agents, recombinant DNA, human derived materials and biologically derived toxins.
When followed, the procedures in this manual will provide an increased level of protection for
laboratory workers as well allow compliance with regulatory entities concerned with biological
safety.

Most biological laboratories contain chemicals and may contain radiological materials. This
manual was designed with a focus on biological agents, for specific guidance on chemicals or
radiological hazards consult the UNLV Chemical Hygiene Plan and UNLV Radiation Safety
Manual respectively.

This manual is applicable to all UNLV faculty, staff and students as well as research performed
at any UNLYV facilities by non-affiliated persons. It shall serve as policy for all work involving
potentially hazardous biological materials.



I1. Responsibilities

Biosafety at UNLYV is a critical element to advancing our University and protecting our
personnel and therefore is a coordinated effort between the Division of Research and Graduate
Studies, Institutional Biosafety Committee (IBC), UNLV Biosafety Officer (BSO), Principal
Investigators and staff. To be most effective, all members involved in this critical program must
understand their roles and responsibilities. UNLV biosafety responsibilities are delineated here.

A. Division of Research and Graduate Studies

The Vice President for Research and Graduate Studies is ultimately responsible for the
oversight of biological research activities. The Vice President for Research and Graduate
Studies has responsibility for ensuring that research is conducted in full conformity with the
provisions of the safety manuals and all federal, state, and local regulations. The Vice
President for Research and Graduate Studies is ultimately responsible for:

e Promoting the importance of safety in all research activities;

e Supporting the laboratory safety programs that protect all UNLV faculty, staff,
students and our laboratory visitors;

e Appointing an Institutional Biosafety Committee which works closely with the Senior
Associate Vice President for Research Services to develop and effectively implement
biosafety at UNLV;

e Supporting the provisions of this document for facilities working with biologically
hazardous materials.

B. Institutional Biosafety Committee
The Institutional Biosafety Committee (IBC) is responsible for overseeing the effective
operation, policies, and compliance of the conduct of biological research at UNLV. The IBC
also:
e has specific duties as outlined in the UNLV IBC Bylaws and UNLV IBC Policies and
Procedures in addition to the general oversight responsibilities;
e has responsibility for investigation of activities or accidents that violate UNLV
programs and/or are a health threat to faculty, staff, students or the community.

C. Biosafety Officer
The Biosafety Officer (BSO) serves as the campus expert for biological safety and is
responsible for providing guidance for all aspects of the biosafety program at UNLV.
Specific duties include:
e Providing regular biosafety training to all faculty, staff, students and members of
the IBC;
e Reviewing all research protocols submitted to the IBC and providing technical
guidance;
e Preparing the Biosafety Manual and revising as necessary;
¢ Distributing the Biosafety Manual to any faculty member working with biological
materials;
e Conducting laboratory visits to provide biosafety guidance and monitor
compliance with the UNLV Biosafety Program;
e Investigating accidents involving infectious agents;



Informing the IBC of pertinent biosafety information and program administration
1ssues;

Providing guidance on purchase of biological safety equipment including
biological safety cabinets;

Reviewing plans for new laboratories and renovations and providing
recommendations for laboratory ventilation and laboratory design;

Providing consultation for shipping infectious agents;

Providing support for clean-up and decontamination of biological materials.

D. Deans/Department Chairs
Deans/Department Chairs are responsible for the implementation of safe practices and
procedures in their schools or departments. They are responsible for:
e Promoting a positive safety culture in their school/department;
e Ensuring that their school/department’s activities are compliant with relevant research
safety policies, regulations, laws and guidelines;
e Ensuring that all faculty, staff and students in their purview have had appropriate
biological safety instruction;

E. Principal Investigators

Principal Investigators are directly and primarily responsible for the safe conduct of research
in their laboratory. They provide operational oversight for all activities and staff in the
laboratory and assure compliance. Specific duties include but are not limited to:

F. Staff

Creating a safety culture in the laboratory that is positive and encourages open
discussion of biosafety concerns, problems or violations of procedure;
Completing laboratory specific SOPs (Appendixes A-C) for their level of research
and ensuring that all laboratory staff are knowledgeable in the biosafety SOPs;
Maintaining and making available to their staff a copy of the UNLV Biosafety
Program Manual;

Ensuring that all laboratory staff, maintenance personnel, and laboratory visitors
have been appraised of the biological risks present in the laboratory;

Registering all necessary projects (recombinant DNA; human infectious agent
research; research involving human blood, cells, tissues and other potentially
infectious human materials (OPIM), research involving biological toxins; and
research involving select agents) with the UNLV IBC;

Not initiating or modifying the above listed projects without prior approval of the
IBC;

Assuring that personnel working with hazardous biological materials are
adequately experienced and trained for the safe handling of such materials.
Training must be documented and retained with this manual for at least 3 years
after the employee leaves that laboratory;

Immediately reporting to the BSO any significant violations of the biosafety
policies and procedures or any potential exposure to hazardous biological
materials.



Staff is defined for the purposes of this manual as any person who works in the laboratory in
a technical (rather than purely administrative) capacity. This includes but is not limited to
faculty, professional and classified staff members, graduate assistants, students, interns,
visiting scholars and volunteers. Specific duties under this policy include, but are not limited

to:

Following all laboratory and UNLYV biosafety and security practices and
procedures;

Reading the entire laboratory customized UNLV Biosafety Program manual and
asking for assistance understanding any portions that are not comprehended;
Reviewing and familiarizing themselves with all protocols and organisms used in
the laboratory regardless of whether they are working directly with the organism;
Completing all required safety training;

Knowing all emergency and spill response procedures established by the Principal
Investigator or supervisor;

Reporting to the Principal Investigator or supervisor all problems, violations in
procedure, exposure events or spills as soon as they occur.



I11. Adopted Reference

Since its initial publication, Biosafety in Microbiological and Biomedical Laboratories
(BMBL) published by NIH/CDC it has been recognized by most in the Biosafety field as the
text that contains the most appropriate, accurate and detailed information on biological safety
in the United States. Therefore, UNLV has adopted it for the main body of our biosafety
program manual. The BMBL contains information about:

The history of biosafety and detail about the need for a biosafety program;
Basic principles of biosafety;

Laboratory practices and techniques;

Safety equipment facility design and construction;

Detailed descriptions of Biosafety Level 1-4 facilities;

Detailed descriptions of Animal Biosafety Level 1-4 facilities;

Biosafety in Clinical Laboratories;

Importation and shipment of biological agents;

Biological risk assessment procedures;

Recommended biosafety levels for various infectious agents and infected animals;
Types of biological safety cabinets and their uses;

Immunoprophlaxis;

Laboratory security and emergency response;

Integrated Pest Management;

Hazards of working with human and other primate cells and tissues;
Working with toxins of biological origin

The latest version of the BMBL is available in hyperlinked format on the CDC Office of Health
and Safety Website at http://www.cdc.gov/od/ohs/. All employees working with potentially
hazardous biological agents are expected to familiarize themselves with the BMBL. It is highly
recommended for BSL-2 and above laboratories that you print the latest version of the BMBL
and insert it into this section for reference for your laboratory staff. Should you need assistance
on interpretation of the BMBL please contact the UNLV Biosafety Officer.



http://www.cdc.gov/od/ohs/

IV. Institutional Biosafety Committee

The Institutional Biosafety Committee ensures that all potentially hazardous biological materials
utilized at UNLV facilities or by UNLV faculty and staff are given appropriate review and
oversight. The IBC also encourages safe biological research for the protection of employees and
students at UNLV. To fulfill these aims two documents have been developed: The UNLV IBC
Policies and Procedures (Appendix F) and the UNLV IBC Bylaws (Appendix G).
These Policies and Procedures are applicable if you work with:

e recombinant DNA;

e human infectious agent research;

e research involving human blood, cells, tissues and other potentially infectious human

materials (OPIM),
e research involving biological toxins; or
e research involving select agents

It is the Principal Investigators’ responsibility to register all of these materials with the IBC as
described in Appendix D.



V. Biohazardous Waste

Biohazardous waste includes laboratory and clinical materials that are known or suspected of
containing biological agents that could pose a risk to human health. Also included as
biohazardous waste are materials of human origin including blood, cells, tissues and all sharps
used in medical or dental procedures.

A. Types of Biohazardous Waste

Biohazardous waste includes, but is not limited to:

e Human blood, blood products, body fluids, cell and tissue culture;

Organisms with recombinant DNA;

Cultures and stocks of infectious agents;

Specimens from medical, pathological and research laboratories;

Disposable culture/Petri dishes;

Devices used to transfer, inoculate and mix cultures;

Wastes from the production of biologicals;

Discarded live and attenuated vaccines;

Toxins;

Potentially infectious bacteria, viruses, fungi and spores;

Animal carcasses, body parts and bedding from animals exposed to pathogens in

research;

e All sharps (contaminated and uncontaminated) including needles and syringes,
scalpels, razors, microtome blades, glass pipettes, slides and cover plates and broken
glass; and

e Non-sharps that have come into contact with the aforementioned waste stream.

B. Proper Waste Management

Waste must be segregated at the point of origin by the generator. Culture plates and vials
containing pathogenic organisms must be autoclaved prior to disposal using autoclavable
bags (orange or red). Biohazardous waste containers must be rigid and leak-proof (no
cardboard boxes) with a tight fitting lid. The containers may be any color, but they must be
labeled with either the words "Biohazardous Waste" or a biohazard symbol and the word
"Biohazard". The labels must be placed on both the lid and the sides of the container. The
labels must be visible from all sides of the container.

All sharps must be placed in a red sharps container. This container should only be filled 2/3
full before sealing and disposal.

Biohazardous wastes that are contaminated with radioactive and/or chemical materials are
not regulated as medical waste. They are regulated as radioactive, mixed, or chemical waste
depending on contamination. This waste must not be put into the biohazard containers.

C. Biohazard Waste Labeling

Biohazardous Waste must be contained in a biohazard waste bag at all times. Biohazardous
waste bags must be RED and labeled with either the words "Biohazardous Waste" or a
biohazard symbol and the word "Biohazard". These bags must be disposable and impervious
to moisture and have strength sufficient to preclude ripping, tearing, or bursting under normal
conditions of usage and handling. A figure illustrating the biohazard symbol follows.



D. Uncontaminated waste that physically resembles Biohazardous Waste

Uncontaminated sharps must be placed in a red sharps container. Cultures of non-pathogenic

microorganisms and unused Petri dishes with agar should be autoclaved and disposed of in
the Biohazardous waste stream. Plastic bottles, jars and centrifuge tubes that have not
contacted biohazardous materials may be disposed of through the normal waste stream.
Glass bottles or jars should be contained in a “broken glass” container then disposed of
through the normal waste stream.

E. Spills of Biohazardous Waste
If a spill should occur involving a biohazardous waste:

Leave the immediate area and allow time for any potential aerosols to settle.

Call the UNLV BSO to report the incident.

Cover the spill with paper towels.

Soak paper towels with appropriate disinfectant (which disinfectant is appropriate
should be detailed in SOP).

Allow extended contact time, generally 30 minutes.

Dispose of materials through biological waste stream.



V1. Transportation of Biological Materials

Regulations related to biological agents have become increasing stringent over time and
especially so during recent years. Transportation of biological materials is an area that has very
specialized and specific regulations and should not be attempted without consulting the UNLV
Biosafety Officer. Severe penalties for non-compliance with shipping rules can result in
personal fines of up to $250,000 and up to a year jail sentence with up to a $500,000 fine per
incident for the associated organization. This section will describe three types of transportation
of biological materials: internal transfer, shipping infectious substances and import/export of
infectious substances.

A. Within UNLV

Infectious substances or biological toxins being transported from one laboratory to another
within the building or taken from one building to another without traveling on public roads
are to be placed in a durable, leakproof secondary container and closed for transport. The
transporter must decontaminate the outside of the secondary container and remove gloves for
transportation. Once at the destination, the transporter should re-glove prior to opening the
secondary containment.

For questions about appropriate secondary containment or safety practices, contact the
UNLYV Biosafety Officer.

B. Shipping Infectious Substances

Shipping of infectious agents and other biological materials are regulated by governmental
and consensus organizations (non-governmental).

Shipping regulations categorize biological materials in the following manner:
e Unregulated biological material;

Infectious substances (Category A infectious substances);

Diagnostic specimens (Category B infectious substances);

Biological products; or

Genetically modified organisms and micro-organisms.

Different requirements apply to each of the above listed categories of biological materials.
Shipping terminology differs from that utilized in research situations; therefore you should
request assistance from the UNLV Biosafety Officer for category determination.

The list of agencies that regulated the shipment of biological materials includes:
US Department of Transportation (DOT)

US Public Health Service (PHS)

Occupational Health and Safety Administration (OSHA)

United States Postal Service (USPS)

International Air Transport Association (IATA)



It is very important to comply with all regulations for appropriate shipping of infectious
agents. It is not appropriate to carry infectious agents on an airplane with you, in carry on
luggage or checked luggage. It is also not appropriate to drive with infectious substances
over public roads without proper manifests and placards.

You must have documented specific training prior to packaging and shipping infectious
substances. This training is made available through the Department of Risk Management and
Safety on a request basis. Further information about specific regulations will be detailed
during this training.

C. Import and Export

International shipping or receiving of animals and animal-derived materials, infectious or
biohazardous agents, biological toxins and genetically modified organisms may require
approval of domestic and foreign federal agencies. Packages shipped internationally will
generally require additional paperwork and preparation time. The two agencies that to
coordinate international shipment and permitting are:

e APHIS (http://www.aphis.usda.gov/ppg/pim/exports/) and

e CDC (http://www.cdc.gov/od/ohs/biosfty/imprtper.htm)

These two agencies should be consulted prior to shipping biological materials whether
hazardous or not.
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VI1I. Biological Safety Cabinets

Biological Safety Cabinets (BSCs) are among the most effective and the most commonly used
primary containment devices in laboratories working with infectious agents. They also provide
sterility for experiments that require clean spaces.

A. General Information

There are three general types of biological safety cabinets (Class I, II, and III) that provide
different levels of sterility, personal and environmental protection. Appendix A of the BMBL
(http://www.cdc.gov/od/ohs/biosfty/biosfty.htm) gives an in-depth discussion of the types of
cabinets and their uses.

Prior to purchase of any HEPA filtered laminar flow equipment consult with the UNLV
Biosafety Officer. Certain types of Laminar Flow Hoods or Clean Air Benches appear very
similar to Biological Safety Cabinets but do not provide personnel protection.

All staff members should be trained on proper methods for working in a biological safety
cabinet. Since the method of protection is an air barrier movements in and out of the hood can
cause significant disruption of the protective barrier in Class II Biological Safety Cabinets.
Contact the Biosafety Officer for in-depth training about proper use and decontamination of
Biological Safety Cabinets.

B. Certification

NSF International Standard 49 entitle “Class II Laminar Flow Biohazard Cabinetry” and the
BMBL require testing and certification of biological safety cabinets upon initial installation,
whenever relocated or repaired, and annually thereafter. UNLYV requires adherence to the above
listed standards whenever working at BSL-2 or above.

An accredited Biosafety Cabinet field certifier must be hired for biological safety cabinet
certification. At the time of certification a notice must be posted on the cabinet that includes the
name and contact information for the certifier, the date of certification and date of expiration.
Contact the UNLV Biosafety Officer for a list of accredited certifiers that service the UNLV
campus.
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VI1I1. Select Agents

The U.S. Departments of Health and Human Services (HHS) and Agriculture (USDA) published
final rules, which implement the provisions of the USA PATRIOT Act and Public Health
Security and Bioterrorism Preparedness and Response Act of 2002 setting forth the requirements
for possession, use, and transfer of select agents and toxins. The select agents and toxins
identified in the final rules have the potential to pose a severe threat to public health and safety,
to animal and plant health, or to animal and plant products.

This rule covers all select agents, even if you had them in your possession prior to the effective
date of the final rules (April 18, 2005). You must notify the UNLV Biosafety Officer
immediately if you discover select agents or posses select agents.

Visit http://www.cdc.gov/od/sap/final rule.htm for complete details on the regulations. The
list of select agents is continuously updated but at the time of this publication included:

HHS SELECT AGENTS AND TOXINS
1918 pandemic influenza virus (reconstructed)
Abrin

Cercopithecine herpesvirus 1 (Herpes B virus)
Coccidioides posadasii

Conotoxins

Crimean-Congo haemorrhagic fever virus
Diacetoxyscirpenol

Ebola viruses

Lassa fever virus

Marburg virus

Monkeypox virus

Ricin

Rickettsia prowazekii

Rickettsia rickettsii

Saxitoxin

Shiga-like ribosome inactivating proteins
South American Haemorrhagic Fever viruses
Flexal

Guanarito

Junin

Machupo

Sabia

Tetrodotoxin

Tick-borne encephalitis complex (flavi) viruses
-Central European Tick-borne encephalitis
-Far Eastern Tick-borne encephalitis
-Kyasanur Forest Disease

-Omsk Hemorrhagic Fever

-Russian Spring and Summer encephalitis

12
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Variola major virus (Smallpox virus)
Variola minor virus (Alastrim)
Yersinia pestis

Peronosclerospora philippinensis

USDA SELECT AGENTS AND TOXINS

African swine fever virus

Akabane virus

Avian influenza virus (highly pathogenic)

Bluetongue virus (Exotic)

Bovine spongiform encephalopathy agent

Camel pox virus

Classical swine fever virus

Cowdria ruminantium (Heartwater)

Foot-and-mouth disease virus

Goat pox virus

Japanese encephalitis virus

Lumpy skin disease virus

Malignant catarrhal fever virus (Alcelaphine herpesvirus type 1)
Menangle virus

Mycoplasma capricolum/ M.F38/M. mycoides capri (contagious caprine pleuropneumonia)
Mycoplasma mycoides mycoides (contagious bovine pleuropneumonia)
Newcastle disease virus (velogenic)

Peste des petits ruminants virus

Rinderpest virus

Sheep pox virus

Swine vesicular disease virus

Vesicular stomatitis virus (Exotic)

USDA PLANT PROTECTION AND QUARANTINE (PPQ) SELECT AGENTS AND TOXINS
Candidatus Liberobacter africanus

Candidatus Liberobacter asiaticus

Ralstonia solanacearum race 3, biovar 2

Schlerophthora rayssiae var zeae

Synchytrium endobioticum

Xanthomonas oryzae pv. oryzicola

Xylella fastidiosa (citrus variegated chlorosis strain)

OVERLAP SELECT AGENTS AND TOXINS
Bacillus anthracis

Botulinum neurotoxins

Botulinum neurotoxin producing species of Clostridium
Brucella abortus

Brucella melitensis

Brucella suis



Burkholderia mallei (formerly Pseudomonas mallei)
Burkholderia pseudomallei (formerly Pseudomonas pseudomallei)
Clostridium perfringens epsilon toxin

Coccidioides immitis

Coxiella burnetii

Eastern Equine Encephalitis virus

Francisella tularensis

Hendra virus

Nipah virus

Rift Valley fever virus

Shigatoxin

Staphylococcal enterotoxing

T-2 toxin

Venezuelan Equine Encephalitis virus

14



IX. Emergency Response for Biohazard Incidents

Work with inherently hazardous materials such as infectious agents presents some degree of risk.
Strategies are utilized to prevent accidents and contain spills yet accidents will continue to occur.

Emergency procedures should be detailed in the laboratory specific SOPs. Basic spill response
procedures for BSL-1 and BSL-2 agents include.

e Leave the immediate area and allow time for any potential aerosols to settle.

e (all the UNLV Biosafety Officer to report the incident.
e Cover the spill with paper towels.
[ ]

Soak paper towels with appropriate disinfectant (which disinfectant is appropriate should

be detailed in SOP).
e Allow extended contact time, generally 30 minutes.
¢ Dispose of materials through biological waste stream.

Spills of BSL-3 agents require additional decontamination, especially if outside the Biological
Safety Cabinet. Specific decontamination protocols should be detailed in the BSL-3 specific
SOP.

In the case of a fire, earthquake, explosion or other disaster exit the laboratory immediately and
follow approved procedures detailed in the UNLV Emergency Response Manual depending on
the scenario. If you are contaminated by biological materials during the emergency, seek the
nearest drench shower for decontamination then seek medical attention from your preferred
medical provider.
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X. Appendixes

The following appendixes contain SOPs that should be completed and inserted when applicable.
They also include pertinent UNLV Policies and Procedures.
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Appendix A (Available on-line at rms.unlv.edu as a fill-in form format)

UNIVERSITY OF NEVADA LAS VEGAS BSL-2 LABORATORY
STANDARD OPERATING PROCEDURES (SOPS)

This SOP document should include specific information for the laboratories and
procedures being performed. It is meant to give detail in addition to UNLV’s adopted*
standard BSL-2 procedures (pages - )and Exposure Control Plan (available through
rms.unlv.edu).

All faculty, staff and students should familiarize themselves with these procedures and
sign page prior to starting work in this BSL-2 laboratory. Questions should be directed
to the Principal Investigator. A copy of the SOP must be forwarded to the UNLV
Biosafety Officer and a copy must be retained in the laboratory’s Biosafety Manual.

Principal Investigator:

BSL-2 Room Numbers:

Biohazards Being Used: (MSDS attached if available)
Description of Procedure(s):

Hazards: The following materials and/or equipment associated with this procedure may
present exposure hazards, health hazards, and/or physical hazards. Identify potential

exposures that may occur during sample preparation, and/or experimental manipulations
(i.e., use of sharps, aerosol generation during centrifugation, mixing or sonication, etc.):

Administrative Controls: The following administrative controls are in place to avoid
exposures (i.e., training, signage, restricted entry, etc.):

Engineering Controls: The following safety equipment must be used when carrying out
this procedure. (i.e., chemical fume hood, biological safety cabinet, sealed centrifuge
rotors, etc.):

Protective Equipment: The following personal protective equipment must be worn
when performing this procedure (type of glove, eye protection, lab coat, etc.):

Additional Special Handling Procedures: Including any transport between labs or
buildings (i.e., secondary containment):

Decontamination/Clean- Up Procedures: Specifics on products and procedures used to
clean work areas. Include specifics on when these procedures will be performed and
timing involved (i.e. contact time):

Waste Disposal Procedures: Include specifics on collection, deactivation and transport
for disposal:

17



Spill Response Procedures: Procedures to follow if a spill occurs:

Injury/Exposure Response Procedures: Steps to be taken in the event of an exposure
incident:

Unattended Operations: Portions of the experiment that may run unattended and steps
taken to prevent accidental exposures:

Additional Laboratory Specific Safety Procedures:

I have read and understood all portions of this SOP. I agree to contact the Principal
Investigator should I have any questions or plan on making any modifications to the
procedures detailed here.

NAME SIGNATURE DATE
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Standard UNLV Biosafety Level 2 Practices and Procedures:

A. Standard Microbiological Practices

1. Access to the laboratory is limited or restricted at the discretion of the laboratory
director when experiments are in progress.

2. Persons wash their hands after they handle viable materials, after removing gloves, and
before leaving the laboratory.

3. Eating, drinking, smoking, handling contact lenses, and applying cosmetics are not
permitted in the work areas. 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 splashes or
aerosols.

7. Work surfaces are decontaminated on completion of work or at the end of the day and
after any spill or splash of viable material with disinfectants that are effective against the
agents of concern.

8. All cultures, stocks, and other regulated wastes are decontaminated before disposal by
an approved decontamination method such as autoclaving. Materials to be
decontaminated outside of the immediate laboratory are placed in a durable, leakproof
container and closed for transport from the laboratory. Materials to be decontaminated
off-site from the facility are packaged in accordance with applicable local, state, and
federal regulations, before removal from the facility.

9. An insect and rodent control program is in effect.

B. Special Practices

1. Access to the laboratory is limited or restricted by the laboratory director when work
with infectious agents is in progress. In general, 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 increased risk of acquiring
infections. The laboratory director has the final responsibility for assessing each
circumstance and determining who may enter or work in the laboratory or animal room.
2. The laboratory director establishes policies and procedures whereby only persons who
have been advised of the potential hazards and meet specific entry requirements (e.g.,
immunization) may enter the laboratory.

3. A biohazard sign must be posted on the entrance to the laboratory when etiologic
agents are in use. Appropriate information to be posted includes the agent(s) in use, the
biosafety level, the required immunizations, the investigator's name and telephone
number, any personal protective equipment that must be worn in the laboratory, and any
procedures required for exiting the laboratory.

4. Laboratory personnel receive appropriate immunizations or tests for the agents handled
or potentially present in the laboratory (e.g., hepatitis B vaccine or TB skin testing).

5. When appropriate, considering the agent(s) handled, baseline serum samples for
laboratory and other at-risk personnel are collected and stored. Additional serum
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specimens may be collected periodically, depending on the agents handled or the function
of the facility.
6. Biosafety procedures are incorporated into standard operating procedures or in a
biosafety manual adopted or prepared specifically for the laboratory by the laboratory
director. Personnel are advised of special hazards and are required to read and follow
instructions on practices and procedures.
7. The laboratory director ensures that 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 or
policy changes.
8. 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. Non-disposable sharps must be placed in a
hard-walled container for transport to a processing area for decontamination,
preferably by autoclaving.
c. Syringes which re-sheathe the needle, needleless systems, and other safety
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 are decontaminated
before disposal, according to any local, state, or federal regulations.
9. Cultures, tissues, specimens of body fluids, or potentially infectious wastes are placed
in a container with a cover that prevents leakage during collection, handling, processing,
storage, transport, or shipping.
10. Laboratory equipment and work surfaces should be decontaminated with an effective
disinfectant on a routine basis, after work with infectious materials is finished, and
especially after overt spills, splashes, or other contamination by infectious materials.
Contaminated equipment must be decontaminated according to any local, state, or federal
regulations before it is sent for repair or maintenance or packaged for transport in
accordance with applicable local, state, or federal regulations, before removal from the
facility.
11. Spills and accidents that result in overt exposures to infectious materials are
immediately reported to the laboratory director. Medical evaluation, surveillance, and
treatment are provided as appropriate and written records are maintained.
12. Animals not involved in the work being performed are not permitted in the lab.
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C. Safety Equipment (Primary Barriers)

1. Properly maintained biological safety cabinets, preferably Class II, or other appropriate
personal protective equipment or physical containment devices are used whenever:

a. 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 embryonate eggs.

b. High concentrations or large volumes of infectious agents are used. Such materials
may be centrifuged in the open laboratory if sealed rotor heads or centrifuge safety cups
are used, and if these rotors or safety cups are opened only in a biological safety cabinet.
2. Face protection (goggles, mask, face shield or other splatter guard) is used for
anticipated splashes or sprays of infectious or other hazardous materials to the face when
the microorganisms must be manipulated outside the BSC.

3. Protective laboratory coats, gowns, smocks, or uniforms designated for lab use are
worn while in the laboratory. This protective clothing is removed and left in the
laboratory before leaving for non-laboratory areas (e.g., cafeteria, library, administrative
offices). All protective clothing is either disposed of in the laboratory or laundered by the
institution; it should never be taken home by personnel.

4. Gloves are worn when hands may contact potentially infectious materials,
contaminated surfaces or equipment. Wearing two pairs of gloves may be appropriate.
Gloves are disposed of when overtly contaminated, and removed when work with
infectious materials is completed or when the integrity of the glove is compromised.
Disposable gloves are not washed, reused, or used for touching "clean" surfaces
(keyboards, telephones, etc.), and they should not be worn outside the lab. Alternatives to
powdered latex gloves should be available. Hands are washed following removal of
gloves.

D. Laboratory Facilities (Secondary Barriers)

1. Provide lockable doors for facilities that house restricted agents (as defined in 42 CFR
72.6).

2. Consider locating new laboratories away from public areas.

3. Each laboratory contains a sink for handwashing.

4. The laboratory is designed so that it can be easily cleaned. Carpets and rugs in
laboratories are inappropriate.

5. Bench tops are impervious to water and are resistant to moderate heat and the organic
solvents, acids, alkalis, and chemicals used to decontaminate the work surfaces and
equipment.

6. 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.

7. Install biological safety cabinets in such a manner that fluctuations of the room supply
and exhaust air do not cause the biological safety cabinets to operate outside their
parameters for containment. Locate biological safety cabinets away from doors, from
windows that can be opened, from heavily traveled laboratory areas, and from other
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potentially disruptive equipment so as to maintain the biological safety cabinets' air flow
parameters for containment.

8. An eyewash station is readily available.

9. Illumination is adequate for all activities, avoiding reflections and glare that could
impede vision.

10. There are no specific ventilation requirements. However, planning of new facilities
should consider mechanical ventilation systems that provide an inward flow of air
without recirculation to spaces outside of the laboratory. If the laboratory has windows
that open to the exterior, they are fitted with fly screens.

* Adopted directly from Biosafety in Microbiological and Biomedical Laboratories, 4™ Ed. U.S.
Department of Health and Human Services, 1999.
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Appendix B (Available on-line at rms.unlv.edu as a fill-in form format)

UNIVERSITY OF NEVADA LAS VEGAS BSL-3 LABORATORY
STANDARD OPERATING PROCEDURES (SOPS)

This SOP document should include specific information for the laboratories and
procedures being performed. It is meant to give detail in addition to UNLV’s adopted*
standard BSL-3 procedures (pages - ).

All faculty, staff and students should familiarize themselves with these procedures and
sign page prior to starting work in this BSL-3 laboratory. Questions should be directed
to the Principal Investigator. A copy of the SOP must be forwarded to the UNLV
Biosafety Officer and a copy must be retained in the laboratory’s Biosafety Manual.

Principal Investigator:

BSL-3 Room Numbers:

Biohazards Being Used: (MSDS attached if available)
Description of Procedure(s):

Hazards: The following materials and/or equipment associated with this procedure may
present exposure hazards, health hazards, and/or physical hazards. Identify potential

exposures that may occur during sample preparation, and/or experimental manipulations
(i.e., use of sharps, aerosol generation during centrifugation, mixing or sonication, etc.):

Administrative Controls: The following administrative controls are in place to avoid
exposures (i.e., training, signage, restricted entry, etc.):

Engineering Controls: The following safety equipment must be used when carrying out
this procedure. (i.e., chemical fume hood, biological safety cabinet, sealed centrifuge
rotors, etc.):

Protective Equipment: The following personal protective equipment must be worn
when performing this procedure (type of glove, eye protection, lab coat, etc.):

Additional Special Handling Procedures: Including any transport between labs or
buildings (i.e., secondary containment):

Decontamination/Clean- Up Procedures: Specifics on products and procedures used to
clean work areas. Include specifics on when these procedures will be performed and
timing involved (i.e. contact time):

Waste Disposal Procedures: Include specifics on collection, deactivation and transport
for disposal:
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Spill Response Procedures: Procedures to follow if a spill occurs:

Injury/Exposure Response Procedures: Steps to be taken in the event of an exposure
incident:

Unattended Operations: Portions of the experiment that may run unattended and steps
taken to prevent accidental exposures:

I have read and understood all portions of this SOP. I agree to contact the Principal
Investigator should I have any questions or plan on making any modifications to the
procedures detailed here.

NAME SIGNATURE DATE
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Standard UNLV Biosafety Level 3 Practices and Procedures:

Biosafety Level 3 is 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 as a result of exposure by the inhalation route.
Laboratory personnel have specific training in handling pathogenic and potentially lethal
agents, and 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.

It is recognized, however, that some existing facilities may not have all the facility
features recommended for Biosafety Level 3 (i.e., double-door access zone and sealed
penetrations). In this circumstance, an acceptable level of safety for the conduct of
routine procedures, (e.g., diagnostic procedures involving the propagation of an agent for
identification, typing, susceptibility testing, etc.), may be achieved in a Biosafety Level 2
facility, providing 1) the exhaust air from the laboratory room is discharged to the
outdoors, 2) the ventilation to the laboratory is balanced to provide directional airflow
into the room, 3) access to the laboratory is restricted when work is in progress, and 4)
the recommended Standard Microbiological Practices, Special Practices, and Safety
Equipment for Biosafety Level 3 are rigorously followed. The decision to implement this
modification of Biosafety Level 3 recommendations should be made only by the
laboratory director.

The following standard and special safety practices, equipment and facilities apply to
agents assigned to Biosafety Level 3:

A. Standard Microbiological Practices

1. Access to the laboratory is limited or restricted at the discretion of the laboratory
director when experiments are in progress.

2. Persons wash their hands after handling infectious materials, after removing gloves,
and when they leave the laboratory.

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.
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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. Materials to be
decontaminated outside of the immediate laboratory are placed in a durable, leakproof
container and closed for transport from the laboratory. Infectious waste from BSL-3
laboratories should be decontaminated before removal for off-site disposal.

9. An insect and rodent control program is in effect (see Appendix G).
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 advised of the potential biohazard, who meet any specific entry requirements
(e.g., 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 or
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 director
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 all 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 laboratory
director and biosafety precautions are incorporated into standard operating procedures.
Personnel are advised 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. This 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. Non-
disposable sharps must be placed in a hard-walled 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 is conducted on the open bench. Clean-up is facilitated by using
plastic-backed paper toweling on non-perforated work surfaces within biological safety
cabinets.
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12. Laboratory equipment and work surfaces should be decontaminated routinely with an
effective disinfectant, after work with infectious materials is finished, and especially after
overt spills, splashes, or other contamination with infectious materials.

a. Spills of infectious materials are decontaminated, contained and cleaned up by
appropriate professional staff, or others properly trained and equipped to work with
concentrated infectious material. Spill procedures are developed and posted.

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 changed when overtly contaminated.

2. Gloves must be worn when handling infectious materials, infected animals, and when
handling contaminated equipment.

3. Frequent changing of gloves accompanied by hand washing is recommended.
Disposable gloves are not reused.

4. All manipulations of infectious materials, necropsy of infected animals, harvesting of
tissues or fluids from infected animals or embryonate eggs , etc., are conducted in a Class
IT or Class III biological safety cabinet (see Appendix A).

5. 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.g., centrifuge safety cups or sealed rotors)
are used.
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6. 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
self-closing doors is the basic requirement for entry into the laboratory from access
corridors. Doors are lockable (see Appendix F). 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 BSL-3 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. Consideration should be given to the use of coved floor
coverings. Penetrations in floors, walls, and ceiling surfaces are sealed or capable of
being sealed 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
solvents, 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 out 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 air is not recirculated to any other area of the building.
Filtration and other treatments of the exhaust air are not required, but may be considered
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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 HEPA-filtered. 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. HEPA-filtered exhaust air from a Class II biological safety cabinet can be recirculated
into the laboratory if the cabinet is tested and certified at least annually. When exhaust air
from Class II 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 III biological
safety cabinets are used they should be directly connected to the exhaust system. If the
Class III 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 equipment 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 outside 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).

13. An eyewash station is readily available inside the laboratory.

14. Illumination 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 modified 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.

* Adopted directly from Biosafety in Microbiological and Biomedical Laboratories, 4™ Ed. U.S.
Department of Health and Human Services, 1999.
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Appendix C (Available on-line at rms.unlv.edu as a fill-in form format)

UNIVERSITY OF NEVADA LAS VEGAS TOXIN LABORATORY
STANDARD OPERATING PROCEDURES (SOPS)

This SOP document should include specific information for the laboratories and
procedures being performed. It is meant to give detail in addition to UNLV’s adopted*
standard Toxin Safety procedures (pages - ).

All faculty, staff and students should familiarize themselves with these procedures and
sign page prior to starting work in this laboratory. Questions should be directed to the
Principal Investigator. A copy of the SOP must be forwarded to the UNLV Biosafety
Officer and a copy must be retained in the laboratory’s Biosafety Manual.

Principal Investigator:

Toxin Use Room Numbers:

Toxins Being Used: (MSDS attached if available)
Description of Procedure(s):

Hazards: The following materials and/or equipment associated with this procedure may
present exposure hazards, health hazards, and/or physical hazards. Identify potential
exposures that may occur during sample preparation, and/or experimental manipulations
(i.e., use of sharps, use of powdered toxins, aerosol generation during centrifugation,
mixing or sonication, etc.):

Administrative Controls: The following administrative controls are in place to avoid
exposures (i.e., training, signage, restricted entry, etc.):

Engineering Controls: The following safety equipment must be used when carrying out
this procedure. (i.e., chemical fume hood, biological safety cabinet, sealed centrifuge
rotors, etc.):

Protective Equipment: The following personal protective equipment must be worn
when performing this procedure (type of glove, eye protection, lab coat, etc.):

Additional Special Handling Procedures: Including any transport between labs or
buildings (i.e., secondary containment):

Decontamination/Clean- Up Procedures: Specifics on products and procedures used to
clean work areas. Include specifics on when these procedures will be performed and
timing involved (i.e. contact time):

Waste Disposal Procedures: Include specifics on collection, deactivation and transport
for disposal:
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Spill Response Procedures: Procedures to follow if a spill occurs:

Injury/Exposure Response Procedures: Steps to be taken in the event of an exposure
incident:

Unattended Operations: Portions of the experiment that may run unattended and steps
taken to prevent accidental exposures:

Additional Laboratory Specific Safety Procedures:

I have read and understood all portions of this SOP. I agree to contact the Principal
Investigator should I have any questions or plan on making any modifications to the
procedures detailed here.

NAME SIGNATURE DATE
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Standard UNLV Toxin Safety Practices and Procedures:
General

The laboratory facilities, equipment, and procedures appropriate for work with toxins of
biological origin must reflect the intrinsic level of hazard posed by a particular toxin as
well as the potential risks inherent in the operations performed. If both toxins and
infectious agents are used, both must be considered when containment equipment is
selected and policies and procedures are written. If animals are used, animal safety
practices must also be considered.

Standard & Special Practices

Standard & Special BSL-2 and BSL-3 safety practices should be reviewed and
incorporated as appropriate into protocols for work with toxins.

Training specific to the toxin(s) used is required and documented for all laboratory
personnel working with toxins, before starting work with the toxin and at intervals
thereafter.

An inventory control system shall be in place.
Toxins shall be stored in locked storage rooms, cabinets, or freezers when not in use.

Access to areas containing toxins is restricted to those whose work assignments require
access.

Preparation of primary containers of toxin stock solutions and manipulations of primary
containers of dry forms of toxins must be conducted in a chemical fume hood, a glove
box, or a biological safety cabinet or equivalent containment system approved by the
safety officer. HEPA and/or charcoal filtration of the exhaust air may be required,
depending on the toxin.

The must should verify inward airflow of the hood or biological safety cabinet before
initiating work. All work must be done within the operationally effective zone of the
hood or biological safety cabinet.

When toxins are in use, the room should be posted to indicate "Toxins in Use Authorized
Personnel Only." Any special entry requirements should be posted on the entrance(s) to
the room. Only personnel whose presence is required should be permitted in the room
while toxins are in use.

All high risk operations should be conducted with two knowledgeable individuals

present. Each must be familiar with the applicable procedures, maintain visual contact
with the other, and be ready to assist in the event of an accident.
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Before containers are removed from the hood, cabinet, or glove box, the exterior of the
closed primary container should be decontaminated and placed in a clean secondary
container. Toxins should be transported only in leak/spill-proof secondary containers.

Contaminated and potentially contaminated protective clothing and equipment should be
decontaminated using methods known to be effective against the toxin before removal
from the laboratory for disposal, cleaning or repair. If decontamination is not
possible/practical, materials (e.g., used gloves) should be disposed of as toxic waste.
Materials contaminated with infectious agents as well as toxins should also be autoclaved
or otherwise rendered non-infectious before leaving the laboratory.

The interior of the hood, glove box, or cabinet should be decontaminated periodically, for
example, at the end of a series of related experiments. Until decontaminated, the hood,
box, or cabinet should be posted to indicate that toxins are in use, and access to the
equipment and apparatus restricted to necessary, authorized personnel.

Safety Equipment

The safety equipment guidelines listed under BSL-2 and BSL-3 should be reviewed and
incorporated as appropriate into protocols for work with toxins.

1. When using an open-fronted fume hood or biological safety cabinet, protective
clothing, including gloves and a disposable long-sleeved body covering (gown,
laboratory coat, smock, coverall, or similar garment) should be worn so that hands and
arms are completely covered.

2. Eye protection should be worn if an open-fronted containment system is used.

3. Other protective equipment may be required, depending on the characteristics of the
toxin and the containment system. For example, use additional respiratory protection if
aerosols may be generated and it is not possible to use containment equipment or other
engineering controls.

4. When handling dry forms of toxins that are electrostatic:

a. Do not wear gloves (such as latex) that help to generate static electricity

b. Use glove bag within a hood or biological safety cabinet, a glove box, or a class I1I
biological safety cabinet.

5. When handling toxins that are percutaneous hazards (irritants, necrotic to tissue, or
extremely toxic from dermal exposure), select gloves that are known to be impervious to

the toxin.

6. Consider both toxin and diluent when selecting gloves and other protective clothing.
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7. If infectious agents and toxins are used together in an experimental system, consider
both when selecting protective clothing and equipment.

Laboratory Facilities

Laboratory facility recommendations listed under BSL 2 and BSL 3 and OSHA standards
should be reviewed and incorporated as appropriate into protocols for work with toxins.

When vacuum lines are used with systems containing toxins, they should be protected
with a HEPA filter to prevent entry of toxins into the lines. Sink drains should be
similarly protected when water aspirators are used.

* Adopted directly from Biosafety in Microbiological and Biomedical Laboratories, 4™ Ed. U.S.
Department of Health and Human Services, 1999.
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1. INTRODUCTION

The University of Nevada, Las Vegas (UNLV) is committed to protection of our faculty,
staff, students and community through careful analysis of all biological research
occurring at or affiliated with UNLV. The University recognizes and accepts
responsibility, which it shares with its investigators and other researchers for determining
that research involving biological materials meets or exceeds all federal, state, and local
regulations.

These policies and procedures are intended to serve as a guide for registration for
investigators and their staff who conduct research involving potentially hazardous
biological materials. While these policies and procedures provide a general overview of
the biological review process and the main regulatory requirements designed for human
and environmental protection, the field of biosafety and biosecurity is continually
evolving. Investigators should refer to the UNLV Institutional Biosafety Program for
more in-depth information about biosafety. They should also ensure that they and their
staff understand the information contained herein and follow any mandatory
requirements, obtain additional information on any regulatory requirements or
expectations relevant to their specific research, and contact the Institutional Biosafety
Committee (IBC) with any questions they may have. As UNLV policy evolves, and rules
change, the information will updated. Please make sure you have the latest information
by checking the IBC Website: http://www.unlv.edu/Research/IBC/.

1.1 UNLV Institutional Biosafety Committee Roles & Responsibilities

Under NIH Guidelines for Research Involving Recombinant DNA Molecules (NIH
Guidelines) UNLV must establish an IBC that meets certain requirements and
follows specific criteria for reviewing and approving Recombinant DNA
Research. The IBC is required to

e conduct an independent assessment of the containment levels required by
the NIH Guidelines for the proposed research;

e assess the facilities, procedures, practices, and training and expertise of
personnel involved in recombinant DNA research;

e ensure that all aspects of Appendix M of the NIH Guidelines have been
appropriately addressed by the Principal Investigator;

e ensure that no research participant is enrolled in a human gene transfer
experiment until the RAC review process has been completed,
Institutional Biosafety Committee approval (from the clinical trial site)
has been obtained, Institutional Review Board approval has been
obtained, and all applicable regulatory authorizations have been obtained;

e for human gene transfer protocols selected for public RAC review and
discussion, consideration of the issues raised and recommendations made
as a result of this review and consideration of the Principal Investigator’s
response to the RAC recommendations; ensure that final IBC approval is
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granted only after the RAC review process has been completed;

e ensure compliance with all surveillance, data reporting, and adverse event
reporting requirements set forth in the NIH Guidelines; and

e Notify the Principal Investigator of the results of the Institutional
Biosafety Committee's review and approval.

The UNLYV IBC also has the role of review and approval of all
e Human infectious agent research;
e Research involving human blood, cells, tissues and other potentially
infectious human materials (OPIM);
e Research involving biological toxins; and
e Research involving select agents

These activities cannot be carried out without prior IBC review and written
approval.

1.2 The Foundation for IBC Review: The NIH Guidelines

The National Institutes of Health Guidelines for Research Involving Recombinant
DNA Molecules (NIH Guidelines) were developed to assure proper oversight of
recombinant DNA research at institutions receiving funding from NIH for
recombinant DNA research. Since 1976 these guidelines have been updated and
published in the federal register. The latest version of the guidelines is available
through NIH on their website. Compliance with these guidelines is required for
any institution that wants to retain NIH funding.

2. OVERSIGHT OF BIOLOGICAL RESEARCH AT UNLV
2.1 Jurisdiction of the UNLV IBC

The IBC is responsible for reviewing all biological research falling within the
following categories:

o Research sponsored by UNLV both funded and unfunded;

e Research conducted by or under the direction of any employee or agent of
UNLYV in connection with his or her responsibilities, even if conducted
elsewhere;

e Research conducted by or under the direction of any employee or agent of
UNLYV using any property or facility of UNLV,

These categories cover all research in which UNLV and its faculty, staff, and
students may be involved.

The IBC must review research under the direction of any employee or agent of
UNLYV even if it will be conducted at another institution. In such situations, the
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investigator and home institution remain legally responsible for the conduct of
research at the other institution. Where another IBC also has jurisdiction over the
research, the investigator should inform the UNLV IBC. The general policy of the
UNLYV IBC is to require submission of the project to the home IBC for review
first, with submission to the other institution’s IBC to follow. Final IBC approval
at the home institution of the project as amended by the other IBC is required.

2.2 Reporting Relationships

The Vice President for Research and Graduate Studies is ultimately responsible
for the oversight of biological research activities. The Institutional Biosafety
Committee is responsible for overseeing the effective operation, policies, and
compliance of the conduct of biological research at UNLV. No person or other
committee--whether internal or external--can overturn an IBC decision to
disapprove, terminate, or suspend a research protocol.

2.3 Scope of Authority of UNLV IBC

The UNLV Institutional Biosafety Committee has the following authority and
responsibility over research at UNLV:

1. Review all research projects that will involve potentially hazardous
biological materials prior to commencement of research;

2. Approve, disapprove, or require changes in all such research;

3. Notify federal government agencies and sponsors of approvals and
disapprovals, or forward such notifications to investigators for submission
as applicable;

4. Ensure prompt reporting by investigators to the RAC as well as any
sponsoring agency of unanticipated problems involving risk to humans or
environmental releases;

5. Ensure prompt reporting to the IBC by investigators of noncompliance
with the IBC or federal policies or regulations, and report serious or
continuing noncompliance to appropriate federal agencies;

6. Suspend or terminate a previously approved project and notify applicable
agencies; and

7. Conduct continuing reviews of ongoing research as well as any other
monitoring such research may require;

2.4 IBC Approval, Disapproval or Revision Decision
The IBC Chairperson notifies investigators by written document of approval,

revisions, and disapprovals (or terminations), with enough detail to explain the
decision to the investigator.
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Should the IBC disapprove or terminate a research project, the principal
investigator may request to present more information either in person or in writing
to the IBC, explaining why he or she believes the project should be approved or
continued. However, a final IBC decision to require modifications in, disapprove,
suspend or terminate a project is incontrovertible. No other committee or official
(University or Federal) can override these IBC decisions. Further, no committee
or person can approve an investigator to conduct any research that the IBC has not
approved.

2.5 Notification to RAC, NIH/OBA or Other Agencies of Approvals,
Suspensions or Terminations, and Serious or Continuing Non-compliance

The IBC is required under the NIH Guidelines to ensure that the Principal
Investigator submit certain protocols to the RAC for approval. It also must certify
certain approvals and to notify NIH/OBA regarding certain actions and activities.
The IBC acts on behalf of the institution to certify the compliance of the project
with the UNLV IBC Policies and Procedures to the relevant federal regulatory
agencies and sponsors of the research, as applicable, and will provide such
certifications to the principal investigators for forwarding to the applicable
agency.

In the case of a suspension or termination, the IBC will consult with the Vice
President for Research and Graduate Studies. The IBC will notify the funding
agencies of the decision of the IBC.

Should the IBC receive a report of noncompliance with IBC policies or
procedures or federal guidelines or regulations, the IBC will inform the Vice
President for Research and Graduate Studies. If it appears that a project has been
initiated without required IBC approval, or that other serious violations may have
occurred, the IBC will require the investigator to suspend all activity at once. The
IBC then implements procedures for investigating, remedying, and reporting
noncompliance.

2.6 Serving as the IBC for an Unaffiliated Entity

Generally, the IBC reviews only research conducted at or involving UNLV
employees, sponsorship, or information. However, on occasion, such as where
another entity that does not have an IBC is the recipient of a grant under which
UNLYV faculty will be conducting the research (under a subcontract/award), the
UNLYV IBC may agree that it can serve as the IBC for the grantee. Where the
UNLV IBC agrees to this arrangement, a memorandum of understanding (MOU)
will be drafted and then signed by UNLV Vice President for Research and
Graduate Studies and the IBC Chair to permit the UNLV IBC to act as the review
committee.

2.7 Cooperative Research
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Cooperative research projects are those which involve more than one institution.
In the conduct of such projects, each institution is responsible for biosafety
review. Cooperative research being conducted by UNLV faculty/student at
another university or facility will include UNLV IBC as the approval authority for
such research. In such cases, UNLV IBC will review documents presented by the
other university or facility and may seek consultation with its legal representative.

2.8 Research Conducted on UNLV Campus by Other Universities without
UNLYV Faculty as Co-Investigator

All research conducted by other universities without a UNLV faculty member as
co-investigator will be required to have a memorandum of understanding (MOU)
with appropriate signatures on file with the IBC. No research may begin until all
approvals have been obtained. The protocol package must be submitted with
approval from the requesting universities’ IBC.

3. 1IBC MEMBERSHIP

The UNLV IBC is comprised of regular voting members and non-voting members. The
IBC may utilize, as they deem necessary, non-voting members and consultant reviewers.

3.1 Regular Voting Members

3.1.1 Composition

The IBC shall have at least six regular voting members, including the
Chair. The Chair may also serve as the animal or plant expert. At a
minimum, the membership of the IBC shall include:

A Biosafety Officer (Biological Safety Officer) with expertise in
biohazard practices, procedures and containment;

A Microbiologist, with knowledge of infectious disease research
practices;

An Animal Expert with knowledge of and experience with
recombinant DNA research involving animals and containment
protocols for animals;

A Plant Expert with knowledge of and experience with
recombinant DNA research involving plants and containment
protocols for plants, plant pathogens and plant pests;

Two (2) Community Members unaffiliated with UNLV.

The Chair shall select an alternate for an absent member and assure, in so
far as possible, that the diversity of the membership in attendance reflects
the overall IBC membership.
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If human gene therapy protocol(s) are submitted, the committee
must obtain expertise in this area either through membership or
consultation.

The UNLV IBC generally will have more than the minimum
number of members to ensure adequate and efficient reviews, as
the Vice President for Research and Graduate Studies deems
appropriate.

The Vice President for Research and Graduate Studies will appoint
members to the UNLV IBC so that it will be sufficiently qualified
through the experience and expertise of its members to review all
biohazardous research at UNLV.

3.1.2 Terms

In general, UNLV IBC members are appointed for three-year terms. If a
member is chosen to become the Chair, his or her term is extended as
necessary. At the discretion of the Vice President for Research and
Graduate Studies, memberships may be renewed.

3.1.3 Appointments

The Senior Associate Vice President for Research Services is responsible
for ensuring the appropriate composition of the UNLV IBC. To determine
what expertise is needed, and who might be recommended to be
appointed, he/she solicits recommendations for appointments from UNLV
IBC members as well as the Chairs and Deans within UNLV schools and
colleges. In addition, as he/she deems appropriate, the Senior Associate
Vice President for Research Services may solicit self-nominations from
the faculty and full-time staff.

The Vice President for Research and Graduate Studies is the appointing
authority for all IBC membership positions. Where a new community
member is sought, the Vice President for Research and Graduate Studies
will receive recommendations from the Senior Associate Vice President
for Research Services, knowledgeable UNLYV faculty or may choose an
alternative method of securing nominations, such as advertising in media.
Solicitations for new members will highlight the desired qualifications
based on gaps in the expertise of the UNLV IBC noted by IBC members
or the Senior Associate Vice President for Research Services. The Vice
President for Research and Graduate Studies can appoint new members at
his or her discretion.
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3.2 Non-Voting Members

Members of UNLV staff or faculty may serve as non-voting members of the
UNLYV IBC should it be decided that such persons would be of assistance to the
UNLYV IBC in conducting their duties. A non-voting member cannot be counted
in the quorum and cannot vote, but can participate in discussions and
deliberations. The Vice President of Research and Graduate Studies may appoint
a non-voting member who will serve for only as long as requested.

3.3 Consultants

The UNLV IBC may invite consultants to participate in discussions and
deliberations on particular projects where they believe that additional expertise
would assist in reviewing a particular protocol. The UNLV IBC Chair has the
authority to invite such persons to participate. However, a consultant cannot be
counted in a quorum, and cannot vote.

3.4 IBC Chair

The IBC will have a Chair chosen from the membership of the IBC, who is
knowledgeable in biosafety, including the regulations, University and agency
policies, and ethics relevant to such research. The Chair generally will serve for
three-years. The Vice President for Research and Graduate Studies may in his/her
discretion extend the term.

The Chair is responsible for conducting all meetings of the UNLV IBC. The
chair is also responsible for reviews, delegating reviewers for protocols and initial
reviews of adverse event reports. The Chair is responsible for ensuring that the
IBC members are adequately informed about the requirements of the regulations
for protocol review so that they conduct appropriate reviews.

The Chair will designate an appointee to serve in his/her absence.
Whenever the Chair is not available, the designated appointee will assume
the responsibilities of the Chair during the period of his or her absence.

3.6 Duties of IBC Members

Serving as an IBC member is considered to be an important role of faculty as well
as an honor. It is recognized and appreciated that members serve in addition to
their regular teaching, research and other service. Therefore, it is understood that
on occasion a member may need to miss a scheduled IBC meeting. However, it is
very important for continuity, scheduling, and well-rounded reviews that
members attend IBC meetings. Membership is chosen based on the unique
expertise that each member brings to an IBC. If a member cannot make a meeting,
he/she should notify the IBC Chair in advance (two weeks before meeting) so that
an alternate can be secured. Because members serve at the pleasure of UNLV,
failing to regularly attend meetings or the lack of diligence in performing duties
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will result in removal of a member from the IBC by the Vice President for
Research and Graduate Studies.

3.7 Notification to NIH/OBA of Changes in IBC Membership

The Senior Associate Vice President for Research Services will notify NIH/OBA
in writing of changes in UNLV IBC membership.

4. 1IBC MEETINGS

The IBC must meet once during each semester and will be convened as needed during
semester breaks.

4.1 Committee Meetings/Deadlines

IBC meetings are generally held at the beginning of each semester and as needed
when research protocols require a vote. Protocols must be received two (2)
weeks prior to the scheduled meeting of the full committee.

4.2 IBC Meeting Agenda

The Senior Associate Vice President for Research Services prepares an agenda for
each IBC meeting, listing all protocols that will be reviewed at the upcoming
meeting (new and continuing), any adverse event reports to be reviewed by the
committee, the projects that have been approved because they are exempt from
the guidelines, and any other items for discussion.

4.3 IBC Meeting Procedures

Approvals of all protocols (all projects other than exempt) will be conducted only
at convened meetings at which a majority of the members of the IBC are present.
Any IBC member who is involved in any way in a research project being
reviewed, or who has any other potential for conflict of interest, may not
participate in the discussions or deliberations (other than to provide information
as requested), nor vote on it. The IBC policy is to have such member leave the
room during deliberations. When the Chair has a potential conflict of interest,
he/she will designate someone to temporarily chair the meeting.

4.4 Actions that the IBC May Take at Meetings

UNLYV IBC members will discuss each project and vote to approve or disapprove
the project or proposed modification to an already approved project, or to defer a
decision until revisions are implemented, additional information is provided, or
further expert review is obtained (including invitation of consultants). Under
certain circumstances, if minor revisions in the submitted documents are required
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or a missing document of minor importance is to be obtained, the IBC may
delegate the chair to subsequently issue an approval of the project on behalf of the
IBC, upon completion of these tasks.

4.5 IBC Meeting Minutes

The office of the Senior Associate Vice President for Research Services will
prepare the IBC minutes of each meeting. The minutes will include the following
information: 1) attendance; 2) actions taken by the IBC; 3) the number of
members voting for, against, and abstaining in the decisions; 4) the basis for
requiring changes in a project, or disapproving, suspending or terminating a
project and 5) summary of the discussion of issues of concern and their resolution.

4.6 IBC Notification of Meeting Decisions

After each UNLV IBC meeting, the chair will notify the principal investigator in
writing of the outcome of the review. The investigator will be informed, in
writing, of whether the project was approved, whether it requires revisions before
approval may be granted, whether additional information is needed from the
investigator before approval can be voted upon, or whether it was disapproved (in
sufficient detail for the investigator to understand). The investigator will also be
informed at the time of approval, in writing, when an application for extension is
due.

4.7 Time Sensitive Protocols

Normally, protocols must be received at least two weeks prior to the committee
meeting at which they will be reviewed. This allows assigned reviewers enough
time to conduct a thorough review prior to the scheduled meeting of the full
committee.

On certain occasions, however, some protocols require a rapid response due to
extenuating circumstance that fall beyond the control of the Principal Investigator.
Protocols in this category may warrant a waiver of the required two-week
submission period to allow a review by the IBC at the earliest regularly scheduled
meeting or may require calling a meeting. In such cases, the protocol must be
submitted with a memorandum explaining the circumstances giving rise to the
request in enough detail that the request may be considered. The IBC Chair will
make a determination whether the protocol qualifies for special handling and if it
does, will advance the protocol to the next IBC meeting for early review or
convene an IBC meeting. The investigator will be notified by the IBC Chair of
the decision to grant or deny the request.

5. LEVELS OF IBC REVIEW: EXEMPT, FULL COMMITTEE REVIEW
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Not all research requires review and approval by the IBC. Some research is "exempt"
under federal regulations, but may still be reviewed according to UNLV policy. This
category of research is reviewed by the UNLV biosafety officer. Investigators are
required to submit all potentially biohazardous research to the UNLV IBC to formally
determine the category of research:

5.1 Exempt Research

Under the NIH Guidelines some recombinant DNA research is exempt. Exempt
research is listed as the following:

e Those that are not in organisms or viruses.

e Those that consist entirely of DNA segments from a single nonchromosomal or
viral DNA source, though one or more of the segments may be a synthetic
equivalent.

e Those that consist entirely of DNA from a prokaryotic host including its
indigenous plasmids or viruses when propagated only in that host (or a closely
related strain of the same species), or when transferred to another host by well
established physiological means.

e Those that consist entirely of DNA from an eukaryotic host including its
chloroplasts, mitochondria, or plasmids (but excluding viruses) when propagated
only in that host (or a closely related strain of the same species).

e Those that consist entirely of DNA segments from different species that exchange
DNA by known physiological processes, though one or more of the segments may
be a synthetic equivalent. A list of such exchangers will be prepared and
periodically revised by the NIH Director with advice of the RAC after appropriate
notice and opportunity for public comment. See Appendix A:
http://www4.od.nth.gov/oba/rac/guidelines 02/APPENDIX A.htm.

Those that do not present a significant risk to health or the environment, as
determined by the NIH Director, with the advice of the RAC, and following
appropriate notice and opportunity for public comment. See Appendix C:
http://www4.od.nih.gov/oba/rac/guidelines 02/APPENDIX C.htm

The research listed above and other categories detailed in section 5.3 of this
document will be reviewed by the UNLV Biosafety Officer. He/she will make a
recommendation approve, disapprove or require modification of the proposal to
the IBC Chair. The IBC Chair will then send an official response to the Principal
Investigator.

5.2 Full Committee Review

If the proposed research falls under the full-board review category detailed in
section 5.3 of this document, all IBC members will be provided electronic copies
of the protocol. All committee members will be expected to review the protocol
and submit questions to the IBC Chair or designee at least two business days prior
to the next convened committee meeting. At that meeting, the Principal
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Investigator submitting the protocol must be available to answer questions (either
in person or by telephone). The full committee will vote to approve, disapprove or
require modification of the protocol. All experiments in the full-board review
category except those listed in the first three rows require approval prior to
initiation of the research. Those items in rows 1-3 require review simultaneously
with initiation of the research.

5.3 Types of Research in Each Review Level
When protocols are submitted, they will be directed by the UNLV Biosafety

Officer to one of the above two outlined review levels based on the following
table:
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Notification

Full-Board Review

Exempt rDNA research as detailed by the NIH Guidelines for
Research Involving Recombinant DNA*

BSL-1 in vitro experiments where more than 2/3 of the
genome of any animal virus is used

BSL-1 in vitro experiments where rDNA agents contain less than
2/3 of the genome of any animal virus

BSL-1 and BSL-2 in vivo experiments (IACUC approval
required)

Research involving established human cell lines not known to
contain infectious agents (BSL-2 or above)

Experiments using risk group 2 agents as host-vector systems

Research involving established human cell lines indicated as
BSL-2 or that are known to contain BSL-2 agents

Research involving human material likely to contain BSL-3
agents

Research involving human sera or tissue from non-established or
unknown sources

BSL-3 in vitro experiments

BSL-2 in vitro experiments

BSL-3 in vivo experiments (IACUC approval required)

In vitro experiments using primary human material in
combination with BSL-2 reagents

Human gene transfer research (IRB approval required)

Experiments using risk groups 2, 3, 4 or restricted agents as
host-vector systems

Experiments involving toxins or immune modulators

Experiments involving use of infectious or defective DNA or
RNA viruses in the presence of a helper virus in tissue culture
systems

Experiments involving viable rDNA-modified
microorganisms tested in whole animals.

Experiments involving plants infected with agents recognized
to have potential for serious detrimental impact on managed
or natural ecosystems

Experiments involving greater than 10 liter volume cultures
of rtDNA containing organisms

Biosafety Level change requests by the P.I. or any member of
the IBC

Any IBC research proposal requested to be brought before the
Full-Board

6. CRITERIA FOR UNLV IBC REVIEW AND APPROVAL OF RESEARCH

6.1 General UNLV IBC Review

The NIH Guidelines detail the following specific items that must be reviewed for
recombinant DNA research. These items must be reviewed on any submitted
protocol including those for infectious agents, biological toxins and human

materials:

e An independent assessment of the containment levels required by the NIH
Guidelines for the proposed research;

e An assessment the facilities, procedures, practices, and training and
expertise of personnel involved in the research;
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In addition, the reviewer should assure that the protocol meets requirements
specified in the UNLV Institutional Biosafety Program.

6.2 Additional Requirements for Select Agent Studies

The U.S. Departments of Health and Human Services (HHS) and Agriculture
(USDA) published final rules for the possession, use, and transfer of select agents
and toxins (42 C.F.R. Part 73, 7 C.F.R. Part 331, and 9 C.F.R. Part 121) in the
Federal Register on March 18, 2005. All research conducted at UNLV must first
satisfy these regulations (or subsequent amendments) then may be submitted for
review to the UNLV IBC. As part of this submission, documentation of approval
by the appropriate federal agency must be attached. IBC reviewers of select agent
protocols must take into account requirements of the above listed federal
regulations.

6.3 Additional Requirements for Biosafety Level 3 Studies

All research conducted at Biosafety Level 3 must comply with the UNLV
Biosafety Manual (and latest edition of the CDC/NIH publication Biosafety in
Microbiological and Biomedical Laboratories). An assurance must be attached to
all Biosafety Level 3 protocols detailing appropriate facilities and staff training
for this type of research. All facilities shall be commissioned as BSL-3
laboratories. Appropriate protective devices (Biological Safety Cabinets, etc.)
must be demonstrated as certified prior to approval of any such protocol.

6.4 Additional Requirements for Studies Involving Vertebrate Animals

All protocols involving biohazards and vertebrate animals must attach a copy of
their UNLV Animal Care Protocol. For research involving vertebrate animals,
coordination will be made during review of the protocol with the UNLV Animal
Care and Use Committee to address any animal or biosafety issues involved with
the protocol. The supervisor of laboratory animal care will report any animal care
concerns at the IBC meeting during review of the protocol.

Approvals for biohazard studies involving animals will be granted conditional
approvals with the statement “This approval is for the biosafety portion of your
protocol. You must maintain current animal care approvals during the entire
project. If at any time your animal care protocol is discontinued or denied this
IBC protocol is no longer approved”.

6.5 Additional Requirements for Studies Involving Humans
For any research involving biohazards and human subjects UNLV IRB approval
must be attached to the IBC protocol. Also, any involvement of recombinant

DNA in human studies must be reviewed and approved by the RAC prior to
initiation of the study as detailed in the NIH Guidelines. For research involving
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humans, coordination will be made during review of the protocol with the UNLV
OPRS to address any human or biosafety issues involved with the protocol. The
OPRS director will report any IRB concerns at the IBC meeting during review of
the protocol.

Approvals for studies involving biohazards and humans will be granted
conditional approvals with the statement “This approval is for the biosafety
portion of your protocol. You must maintain current IRB approvals during the
entire project. If at any time your IRB protocol is discontinued or denied this IBC
protocol is no longer approved”.

7. UNLV IBC MONITORING AND INVESTIGATOR REQUIREMENTS
REGARDING RESEARCH IN PROGRESS

7.1 Amendments in Protocol

To obtain approval for proposed changes, investigators should submit an
amendment form. The IBC will vote on major amendments to previously
approved non-exempt projects during their meeting. Amendments to exempt
projects and minor changes to non-exempt project will be reviewed by the UNLV
Biosafety Officer. Minor changes include deletions of personnel, room changes
(at BSL-2 or below), additions of qualified personnel and additional safety
measures. Minor amendments may be approved by the IBC Chair based on the
Biosafety Officer’s recommendation in between meetings. Investigators are not
permitted to implement any amendments without approval by the IBC except to
eliminate apparent immediate hazards.

The date of approval of an amendment does not change the date by which the
regularly scheduled continuing review of the project is to be completed.

7.2 Required Reporting of Adverse Events and Problems

A “serious adverse event” is any event occurring at any dose that results in any of
the following outcomes: death, a life-threatening event, in-patient hospitalization
or prolongation of existing hospitalization, a persistent or significant
disability/incapacity, or a congenital anomaly/birth defect. Important medical
events that may not result in death, be life-threatening, or require hospitalization
also may be considered a serious adverse event when, upon the basis of
appropriate medical judgment, they may jeopardize the human gene transfer
research subject and may require medical or surgical intervention to prevent one
of the outcomes listed in this definition.

An adverse event is “associated with the use of a gene transfer product” when

there is a reasonable possibility that the event may have been caused by the use of
that product.
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An “unexpected serious adverse event” is any serious adverse event for which the
specificity or severity is not consistent with the risk information available in the
current investigator’s brochure.

Any of these events or any event involving exposure of any person to infectious
materials, biological toxins or human blood or OPIM must be reported within 5
days of the event in writing to the Chair of the IBC. Even if an adverse effect was
anticipated by the protocol (and disclosed to a subject), if the effect has changed
in nature, severity, or frequency in the study, this must be reported to the IBC.
Required reporting also includes, but is not limited to, any procedural errors
during the research, a breach in confidentiality or privacy, emotional disturbances,
noncompliance with the regulations or IBC policies, or any other problems
occurring during the research. Investigators should err on the side of caution when
determining whether an event is reportable to the IBC. Life-threatening adverse
events must be reported to the IBC within 24 hours.

Adverse event reports, when involving recombinant DNA, must be reported under
the NIH Guidelines. Any significant problems with or violations of the NIH
Guidelines and any significant research-related accidents or illnesses must be
reported to the appropriate institutional official and NIH/OBA within 30 days,
unless the Institutional Biosafety Committee determines that a report has already
been filed by the Principal Investigator. Reports to NIH/OBA shall be sent to the
Office of Biotechnology Activities, National Institutes of Health, 6705 Rockledge
Drive, Suite 750, MSC 7985, Bethesda, MD 20892-7985 (20817 for non-USPS
mail), 301-496-9838, 301-496-9839 (fax).

In the case of any adverse event involving hazardous biological materials, an IBC
meeting will be called at the earliest date that a quorum will be possible. The
IBC’s review of adverse event reports will focus on reasons for exposures and any
risks that may have changed. The IBC will determine if there is a need to revise
the protocol and whether approval should continue. Also, increased monitoring,
training and safety measures may be required.

7.3 Additional Measures to Monitor Active Research Projects

In its discretion, and depending upon the perceived risk of the research, an IBC
may require more active monitoring of a research project. The IBC can make this
determination during their initial review of the research project.

To remain active, all non-exempt protocols must be reviewed no less than every
three years. The IBC may require more frequent reviews if it considers that more
oversight is necessary due to the nature of the study or degree of risk. The
investigator will be informed in the original approval notice when the next review
must be obtained, and may be reminded prior to expiration of the approval period
(at least one month ahead of time). However, it is the explicit responsibility of the
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investigator to ensure that his/her project is approved for extension before
expiration.

The principal investigator should submit a completed Protocol Renewal Form
well in advance of the expiration date (minimum of 30 days). If approval for
continuation has not been issued by the IBC prior to the expiration date, the
investigator must terminate the research, and the project will need to be reviewed
and approved as a new study.

The purpose of renewal review is to re-assess any safety risks based on the latest
biosafety information. Modifications occurring during the three year period
between reviews must be submitted via modification forms. In the renewal form
Investigators should summarize the status of the study, and report any
advancement or changes generally in the area under study that may impact the
safety of continuing the study.

8. RECORD KEEPING
8.1 IBC Records

The Office of the Senior Associate Vice President for Research Services
maintains a file for each study, containing the following information: 1) research
protocol(s) (all versions of the protocol are retained); 2) any approval documents
from other committees or agencies; 3) notifications of IBC decisions, 4) records
of protocol renewal activities, 5) reports on amendments and adverse events, and
6) correspondence between IBC and investigators of the project.

The files on a research project will be retained for at least three years after
completion of the research.

8.2 IBC Meeting Records

Agendas and minutes of the IBC meetings are stored either on the computer or by
hard copy and are kept indefinitely. Upon request, UNLV must make available to
the public all IBC meeting minutes and any documents submitted or received
from funding agencies which the latter are required to make available to the
public.

8.3 IBC Member Records
Curricula vitae of active members of the IBC will be maintained in the files of the
office of the Senior Associate Vice President for Research Services, and will be

updated in content as necessary. Each member's membership term status will be
monitored and updated, as necessary.
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9. EVIDENCE OF TRAINING

All Investigators are required to complete the Laboratory Specific SOP included
in the UNLV Biosafety Program prior to initiation of research for the respective
biosafety level of their research for non-exempt projects. This document must be
included in the IBC file. Additional documented training on the protocol may
also be submitted for evidence of training.
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Appendix E

Name

UNLYV

UNIVERSITY OF NEVADA LAS VEGAS

UNIVERSITY OF NEVADA LAS VEGAS

INSTITUTIONAL BIOSAFETY COMMITTEE
BYLAWS

Institutional Biosafety Committee (herein referred to as the “IBC”).

Authority

Scope

The IBC operates under the authority granted to the Nevada System of Higher
Education Board of Regents as delegated to the President of University of Nevada
Las Vegas (UNLV) who assigned the responsibility to the Vice President for
Research and Graduate Studies for implementing and complying with the
National Institutes of Health Guidelines for Research Involving Recombinant
DNA Molecules (NIH Guidelines). Every institution engaged in recombinant
DNA research supported or conducted by NIH must comply with these
guidelines.

Mission Statement
The IBC ensures that all potentially hazardous biological materials utilized at
UNLYV facilities or by UNLV faculty and staff are given appropriate review and
oversight. The IBC also promotes safe biological research for the protection of
employees and students at UNLV.

. Develop institutional policy for the safe use, handling and storage of hazardous

biological materials including but not limited to recombinant DNA;

Advise the Institution/Investigators on policies involving biologically hazardous
materials;

Develop recognized standard procedures for research with biologically hazardous
materials;

Advise the Laboratory Animal Care and Use Center on safe practices for work
involving the use of biologically hazardous materials;

Certify, as required, to granting agencies that facilities, procedures, and practices,
as well as the training and expertise of personnel handling biologically hazardous
material, have been reviewed and approved by the Committee;
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6. Review reports from the Environmental Health & Safety Department of biosafety
hazards in laboratories at UNLV;

7. Supervise the institutional educational programs on the use of biologically
hazardous materials;

8. Periodically review the Institutional Biosafety Program;

9. Review any protocols submitted to the IBC per the NIH Guidelines;

10. Make recommendations to the Vice President for Research & Graduate Studies
concerning the Biosafety program.

Members
The Vice President for Research and Graduate Studies or designee will appoint
members to the IBC based on recommendations of the Senior Associate Vice
President for Research Services.

IBC members are appointed for a three-year term, memberships may be renewed.

Non-voting (e.g., ex-officio) members of the IBC may be appointed by the Vice
President for Research and Graduate Studies as appropriate.

The IBC may utilize, as they deem necessary, non-voting members (e.g., experts)
and consultant reviewers.

The Chair may be reappointed for an unlimited number of terms.

The IBC shall have at least six regular voting members, including the Chair. The
Chair may also serve as the animal or plant expert. At a minimum, the
membership of the IBC shall include:

e A Biosafety Officer (Biological Safety Officer) with expertise in
biohazard practices, procedures and containment;

e A Microbiologist with knowledge of infectious disease research
practices;

e An Animal Expert with knowledge of and experience with
recombinant DNA research involving animals and containment
protocols for animals;

e A Plant Expert with knowledge of and experience with
recombinant DNA research involving plants and containment
protocols for plants, plant pathogens and plant pests;

e Two (2) Community Members unaffiliated with UNLV.

The Chair shall select an alternate for an absent member and assure, in so far as

possible, that the diversity of the membership in attendance reflects the overall
IBC membership.
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Officers
The Vice President for Research and Graduate Studies or designee shall appoint
the Chair to preside over meetings. The Chair may be reappointed for an
unlimited number of terms. In the event of the Chair being unable to attend an
IBC meeting he/she shall select an alternate from the committee membership to
lead the meeting.

Meetings
The IBC shall meet ordinarily once per regular semester. The time, date and
location of meetings shall be determined by the Chair and each member shall be
notified in writing of the meeting schedule.

The Chair can call a meeting with adequate notice to IBC members other than the
scheduled semester interval.

A majority of the membership shall constitute a quorum. Determination of a
quorum shall be subject to the following exceptions:

« anumber of members and alternates in attendance equal to a majority of the
membership shall constitute a quorum.

« ex-officio members of the IBC shall not be counted toward the establishment
of a quorum.

Decisions of IBC
Decisions of the IBC shall be by majority of vote of members and alternate
members in attendance at the meeting. A member or alternate is barred from
voting because of conflict of interest. When this is the case, the member is not
counted in determining the number of votes needed for a majority. When a
member leaves the meeting due to a conflict of interest, that member cannot be
counted towards establishing a quorum.

Ex-officio members and consultants shall not have voting rights on the IBC.

Protocol review shall begin with a motion to approve the protocol by the Chair.
Sufficient time for discussion regarding the protocol will be allowed if a member
seconds the motion. Voting shall proceed by verbal negative or positive
responses.

Subcommittees
The Chair may appoint subcommittees or ask members to execute various duties
related to the objectives and policies of the IBC including, but not limited to:
« assisting the Chair in preparation of the agenda for regular IBC meetings;
. performing periodic review of investigations previously reviewed by the IBC
or any of its subcommittees;
. performing select review of research protocols;
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. performing emergency review of research protocols when, in the opinion of
the Chair, the employment of any other approval procedure may, because of
the time required, seriously impair the mission of the University.

A subcommittee does not have authority to make final decisions except in those
cases when it is provided by a committee as a whole.

Subcommittees shall be composed only of IBC members or alternates and
requested consultants.

Membership of a subcommittee formed to review emergency protocols shall
include the Chair and/or a member selected to represent the Chair.

Action on Research Protocols
The IBC shall review research protocols submitted to it.

The IBC may approve, require modification or disapprove a protocol. When an
approval is granted, the IBC may require that a revised protocol be submitted for
final approval (i.e., conditional approval).

The IBC maintains the authority to review, suspend, or discontinue any active
research protocol.

Concerns regarding any research protocol will be investigated by the Biosafety
Officer and the Chair and a report made to the IBC.

The IBC may delegate authority to the Biosafety Officer to review research
protocols to determine whether such protocols may be exempted from obtaining
IBC approval.

Participation of non-members and members with conflict of interest
No IBC member shall participate in the review (initial or continuing) of any
protocol in which the member has a conflict of interest, except to provide
information requested by the IBC.

The meetings of the IBC may be attended by persons who are not members with
the consent of the Chair. A person who is not a member of the IBC shall, with the
consent of the Chair, be permitted to express views or opinions and offer
comments, explanatory or otherwise, to the IBC.

Consultants with competence in special areas may be invited to assist in the
reviews and research issues which require expertise different from that available
on the IBC.
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Procedures for IBC meetings
The Chair shall prepare, or cause to be prepared, an agenda for each meeting that
shall be furnished to each member of the IBC.

IBC meetings shall consist of discussion, discovery and executive portions. The
discussion portion of the meeting consists of discussions and voting on non-
protocol related biosafety issues at UNLV or with UNLV faculty and staff. The
discovery portion of the meeting consists of general discussion regarding a
protocol. The executive portion of the meeting consists of final deliberations and
voting on a protocol. Non-members and members with conflict of interest can not
be present during the executive portion of a meeting.

Minutes
The office of the Senior Associate Vice President for Research Services will
prepare the IBC minutes of each meeting. The minutes will include the following
information: 1) attendance; 2) actions taken by the IBC; 3) the number of
members voting for, against, and abstaining in the decisions; 4) the basis for
requiring changes in a project, or disapproving, suspending or terminating a
project and 5) summary of the discussion of issues of concern and their resolution.

Bylaw amendments
Amendments to these Bylaws may be proposed by a member of the IBC. The
amendment may be adopted by a majority vote.

In all other matters, NIH Guidelines, Robert’s Rules of Order and any other
appropriate federal regulation will apply.
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Appendix F
Procedures for Amending this Program Manual

Amendments to this document may be proposed by a member of the IBC. The
amendment may be adopted by a majority vote.
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