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|. INTRODUCTION

The Biosafety Program at Texas State University @sablished to promote safety in
research studies, to prevent disease, to enswéantlling of biological agents, to
ensure safe disposal of biohazardous waste, arwhiply with applicable institutional
policies and regulatory requirements.

This manual, which describes the program and gnielefor safe '
operation of laboratories and performance of expenis involving
biological agents, has been prepared and distditotéaculty members and
research personnel that work with these types eftsg

This Biosafety Manual is also available on therimét web site at
http://www.vpfss.txstate.edu/FinancialServices/risk

SCOPE

The purpose of the Texas State Biosafety Manual @gfine policies and
procedures that when implemented, will minimiz&sito personnel, facilities,
and the environment resulting from the use of lymal agents during
teaching, and conducting research at Texas Stateekdity. The intent of this
manual is to address work practices, engineeringyols, use of protective
equipment that should be implemented to minimizeetkposure to infectious
agents or potentially infectious ageritsalso outlines general policies and
procedures for using and disposing of infectioupaientially infectious
materials.

This Biosafety Manual provides university-wide sgfguidelines for
employees working with biohazards (biological agebtological toxins, and
recombinant DNA). All Texas State University fagulstaff, students, visitors,
and employees of industry partners when working exas State sponsored
projects or at Texas State facilities, are incluitheithe scope of this manual.

If procedures currently in practice in your laborgtdo not comply with those
in this manual, please contact The Risk ManageeaiSafety Office to
advise of necessary changes. When uncertain orichoategorize, handle,
store, treat or discard any biologically derivedenial, call The Risk
Management and Safety Office(&fl2) 245-3616.
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IIl. EMERGENCY PHONE NUMBERS ﬁ

Texas State University Police DispatcheEmergency) 911
University Police (Non- Emergency) 245-2805
Risk Management and Safety Office (RMSO) 245-3616
Elsie Romano(Environmental Health and Safety Specialist|— 245-2058
Biohazard and Lab Safety)

Student Health Center 245-2161
Poison Control 1(800)764-7661
Power Outage(Utilities Operation) 245-2350 or 245-2108 (after 5 PM)

IN A LIFE THREATENING EMERGENCY:

= Do not move the individual! (unless the scene eftrident is unsafe).
» Check the victim for consciousness, breathing,guad bleeding

» Call 911

» Care for the individual.

Always use your best judgment and remain calmrimf@sponders of any biohazard(s) that may
constitute a threat to their safety.

The exact procedure for responding to a biologpdl
depends on the material, amount, and locationeo§ill.
Follow the procedures on page 37 for biologicallspior
large spills, contact the RMSO at 245-3616 as s®on
possible or 911 from a University phone. The foilogv
information will help expedite the response:

Location of incident -------------------------- (Rom number and building/Lab number)
Hazardous material ---------------------- (Biohazlmus agent/Name/Biosafety Level)
If medical assistance is needed---------------- €& Number of individuals injured)
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lll. GENERAL INFORMATION AND PROCEDURES

POLICY STATEMENT

It is the policy of Texas State University to prdeia safe working environment for faculty, stafflan
students. To achieve this goal, this manual isnioieel to be fully consistent with the following
applicable federal, state and local regulatione &bencies listed below provide guidelines covering
the use of biological agents:

US Department of Health and HumarviSes publicatiorBiosafety in
Microbiological and Biomedical Lataories (4" edition)(CDC-NIH
Standardshttp://bmbl.od.nih.gov/sect3tabl.htm

Centers for Disease Controls and Prevention (CD@)the National Institutes of Health (NIH):
Biosafety in Microbiological and Biomedical Labooaies (BMBL). This document contains
guidelines for microbiological practices, safetyigenent, and facilities that constitute the four
established biosafety levels. The BMBL is gengratinsidered the standard for biosafety.

NIH Guidelines for Researokidlving Recombinant DNA Molecul@s$iH
Jra) Guidelineshttp://www.nih.gov/
P pens®

National Institutes of Health (NIHJBuidelines for Research Involving Recombinant DNA
Molecules(NIH Guideline3. This document provides guidelines for constngcand handling
recombinant DNA molecules (rDNA), and organismstaming rDNA. Although these guidelines
are not subject to regulatory enforcement, inistitis that receive any NIH funding for rDNA
research are required to comply with these guidslas a condition of funding. This document
requires that each institution establish an lagtihal Biosafety Committee with the authority to
approve proposed rDNA research using the NIH Guide as a minimum standard.

OSHA OSHA Bloodborne Pathogens Standard (29 CFR Pafi.1020)
http://www.osha.gov/

Occupational Safety and Health Administration (OSHBloodborne PathogensThis regulation
covers occupational exposure to human blood aner gibtentially infectious material, including
human tissue and cells. OSHA specifies a comlnatif engineering controls, work practices,
and training to reduce the risk of infection. Parsel potentially exposed to human blood and
other potentially infectious material must be affgimmunization against Hepatitis B and receive
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annual training. Personnel who work with HIV or ga¢itis B in a research laboratory must
receive additional training and demonstrate preficy in working with human pathogens.

T CDC Select Agent Program (42 CFR Part 73)
http://www.cdc.gov/od/sap/

Centers for Disease Control and Prevention (C[P@ksession, Use, and Transfer of Select Agents
and Toxinsand USDA Animal and Plant Health Inspection Service KA8): Agricultural
Bioterrorism Protection Act of 2002: PossessioneUand Transfer of Biological Agents and
Toxins These regulations require institutions that psssuse, or transfer certain biological agents
and toxins (“Select Agents”) to be registered appraved by the CDC and/or APHIS. Individual
Texas State laboratories that possess, use,nsféraany of these agents must be included on the
larger Texas State registration. This regulatiequires that laboratories comply with the BMBL
(see above) and the OSHA Laboratory Standard. Haisfer of a Select Agent must be
accompanied by a specific CDC/APHIS form (EA-1(dattrequires RMSO signature (as Texas
State Responsible Official) and serves to docurtiemtchain of custody. Several written safety
and security related documents are required and brusleveloped and maintained by affected
laboratories. Background checks are required &sq@ns seeking approval for access to select
agents.

Texas Commission of Environmental Quality (TCEQ)
http://www.tceq.state.tx.us/

For more than 20 years, since it was first publisinel 983, thé_aboratory
Biosafety Manuahas provided practical guidance on biosafety tegles for use
in laboratories at all levels.

For this new edition, the manual has been extelysiegised and expanded. The
manual now covers risk assessment and safe useahbinant DNA technology,
and provides guidelines for the comissioning andication of laboratories.
Laboratory biosecurity concepts are introduced,thedatest regulations for the

6




TEXAS STATE UNIVERSITY ¥2SAN MARCOS RISK MANAGEMENT & SAFETY BIOSAFETY MANUAL

transport of infectious substances are reflecteatelhl on safety in health-care
laboratories, previously published elsewhere by WH& also been incorporated.

U.S. Department of Health and Human Services, Pid#ialth Service, Centers
for Disease Control and Preventiand National Institutes of Health (September

2000)

WHO-1997

Other regulations and guidelines that researchers ay be regulated by are:

1. Environmental Protection Agency

a. Resource Conservation and Recovery Act (RCRA) -arthious Waste Disposal

b. Toxic Substances Control Act (TSCA) — new products

c. Biotechnology TSCA Requirements — (rDNA)

d. Emergency Planning, Continuity Right-To-Know AcCRERA) — reportable quantities
2. Occupational Safety and Health

a. Chemical Hygiene

b. Bloodborne Pathogens

c. Personal Protection Equipment
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d.

Formaldehyde

3. Public Health

a.

b.

Texas Department of Health Regulations

Etiologic Agent Regulations of United StateblRuHealth Service (USPHS) Division of
Quarantine

Health and Hygiene in Research Laboratories
Laboratory Animal Handling Guidelines

Good Laboratory Practices Act

Accordingly, the applicable government referendesdldake precedence over inconsistencies
between this Manual and the government references.




TEXAS STATE UNIVERSITY ¥2SAN MARCOS RISK MANAGEMENT & SAFETY BIOSAFETY MANUAL

RESPONSIBILITIES

The responsibility for biosafety at Texas Stata ieam effort requiring the direct involvement lod t
the Biosafety Officer, Risk Management and Safeffyc®, Principal Investigators (Pls), and
laboratory workers.

BIOSAFETY OFFICER

The Biosafety Officer (BSO) is appointed from thislRManagement and Safety Office staff by the
Director of Risk Management and Safety and is prilgneesponsible for implementation of the
biosafety program in all Texas State Universitynpigees within the limits of their staffing and
resources. Major duties or activities are as ¥adlo

1. Assist in the preparation and periodic updptiha biosafety manual which is consistent with
government regulatory guidelines, and best pradesdipractices.

2. Provide consultation to investigators on mattelating to laboratory safety, appropriate heuggdl
and containment of biohazardous agents, decontéioninand disposal of infectious (excluding
radioactive and chemical) wastes.

3. Aid investigators in the development of appiaie emergency measures for dealing with
accidental spills and personnel contamination.

4. Perform periodic inspections of laboratoreassess biosafety issues.

5. Investigate incidents involving biohazardogsras (excluding radionuclides) to determine causes
and necessary corrections. Upon completing thesitiyation, the Biosafety Officer will prepare a
written report of findings for review and action.

6. Monitor intra-campus transport and provideiniation for off-campus shipment of biohazardous
(excluding radioactive and chemical) materials.

7. Review plans for new facilities and modificais of existing structures where etiologic agents,
chemical carcinogens, or recombinant DNA matefialisbe used.

8. Develop, arrange, or conduct training progréansaboratory personnel using biohazardous
agents.

9. Serve as liaison between Texas State Uniyeaansid outside regulatory agencies concerned with
the use of biohazardous agents.

10. The Biosafety Officer, upon concurrence byDean of the College of Science may temporarily
stop any work with etiologic agents or other retgdamaterials that creates a recognized hazard
to personnel, the public or environment, or invelegperiments prohibited by the institution.
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RISK MANAGEMENT AND SAFETY OFFICE (RMSO)

1.

2.

Provide industrial hygiene and safety supparafblaboratory operations.

The RMSO will assist departments that do notehagcess to an autoclave with transport and
disposal of all infectious waste in compliance wah applicable federal, state, and local
ordinances.

Assist, as necessary, in the emergency respoleseup, and decontamination of biological spills
and accidents.

Shut down research or teaching activities ifatories that do not meet the necessary standards
for the biosafety level required for the agentsibaised.

Maintain compliance with all shipping requirerteeffior biological agents and toxins including
certifying individuals to ship specific Hazardoustdrials or Dangerous Goods.

Provide assistance in determining shipping meguents for all biological samples and be
responsible for shipment if the sample falls urtierdangerous goods classification.

Provide initial and annual retraining on biosafdevel criteria, biosafety practices, and
biohazardous waste.

Conduct annual laboratory inspections to ensum@pliance with appropriate regulations and
biosafety guidelines.

PRINCIPAL INVESTIGATORS

The Principal Investigator (PIl) is responsible fibre overall conduct of the study, including
modifications to the original submission. In aduit the Pl is responsible for the health and gabét
all personnel in their laboratory. Specific resgibilities of the Pl include:

1.

Ensuring that specific laboratory hazards are @ffely communicated to laboratory personnel,
and that controls are in place to minimize risksoagted with these hazards.

a. Developing laboratory-specific standard opegapirocedures (SOPs) that cover the
hazards and activities (both routine activities andsual events) relevant to the
laboratory.

b. Ensuring that engineering controls are availadole in good working order, and are used
appropriately to minimize exposure to biohazardagesnts.

c. Ensuring that appropriate personal protectivepgent is available and used by laboratory
personnel.

Ensuring that all laboratory personnel receive garngiosafety training conducted by the RMSO,

as well as specific training on the hazards, prooes] and practices relevant to the laboratory they
are working in. All training must be documented aecords maintained.
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3. Ensuring that laboratory workers are provided imimations and medical surveillance prior to
exposure to biohazardous agents as appropriatedlmascurrent recommendations of the Centers
for Disease Control and Prevention, and IBC recondagons).

4. Notifying RMSO of any spills (particularly large iflp) or incidents involving biological agents
that result in exposure to laboratory personnéherpublic, or release to the environment.

5. Ensuring that biological agents are disposed afudglned in this manual.

6. Ensuring that biohazardous materials to be tramsgasre packaged and shipped in accordance
with regulations.

7. Ensuring that an accurate inventory of biologig@ras is maintained.

8. Ensuring that periodic assessments of the labgradoe conducted to self-identify health and
safety weaknesses, and that identified weaknessesrmedied in a timely manner.

LABORATORY WORKERS

Laboratory workers are the most important elemendaveloping and maintaining a safe laboratory
environment. Laboratory workers are responsibtetlieir own health and safety, as well as that of
their coworkers. An incident caused by one lalmyyatvorker can have a widespread affect on others.
Specific responsibilities include:

1. Following procedures and practices establishedhéyJniversity and the laboratory.

2. Using accepted good laboratory practices to mireneizposures to biological agents, and to avoid
other incidents (such as fire, explosion, etc.).

3. Attend biosafety and other laboratory safety tragras required.
4. Report unsafe laboratory conditions to the RIS®, or other responsible party.

5. Utilize control measures such as biologica¢satabinets and personal protective equipment to
prevent exposure to biological agents, andasomation.

DEFINITIONS

Autoclave-also referred as steam sterilization, is the uggedsurized steam to kill infectious agents
and denature proteins. This kind of “wet heat’assidered to be the most dependable form of
sterilizing laboratory equipment and decontamirgabiohazardous waste.

Biological agents or biohazardous agertare biological in nature which are capable tf se
replication and have the capacity to produce deteie effects upon other biological organisms,
particularly humans. In contrast to chemical agantsctious biological agents have the ability to
replicate which gives rise to the potential of Emppulations in nature when small numbers are
released from a controlled situation. Although SAfiSes of chemical and physical agents are often
specified, there is NO SAFE level of a non-contdipathogenic organism.

11




TEXAS STATE UNIVERSITY ¥2SAN MARCOS RISK MANAGEMENT & SAFETY BIOSAFETY MANUAL

Biological agents include all infectious microorgans that can cause disease in humans, or
significant environmental or agricultural impachdatoxins which are derived from the following
pathogenic agents:

BACTERIA
Any of the unicellular, prokaryotic microorganisms
of the class Schizomycetes, which vary in terms of
morphology, oxygen and nutritional requirements,
and motility, and may be free-living, saprophytic, or
pathogenic, the latter causing disease in plants or
animals.

VIRUS (i.e. oncogenic, etc.)

Any of a large group of submicroscopic agents that act as parasites
and consist of a segment of DNA or RNA surrounded by a coat

of protein. Because viruses are unable to replicate without a host
cell, they are not considered living organisms in conventional
taxonomic systems. Nonetheless, they are described as "live"

when they are capable of replicating and causing disease.

PROTOZOA
Any of a group of single-celled, usually microscopic, eukaryotic
organisms, such as amoebas, ciliates, flagellates, and sporozoans.

PRIONS
A microscopic protein particle similar to a virus but lacking nucleic
acid, possibly the infectious agent responsible for scrapie and other
degenerative diseases of the nervous system.

CHLAMYDIA

A genus of coccoid, gram-negative microorganisms that are pathogenic
to humans and animals, causing diseases such as conjunctivitis in
cattle and sheep, and trachoma, nonspecific urethritis, and proctitis in
humans. Also called Bedsonia, Miyagawanella.

12
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RICKETTSIAS
genus of gram-negative bacteria that are carried as parasites
by many ticks, fleas, and lice and cause diseases such as
typhus, scrub typhus, and Rocky Mountain spotted fever.

PARASITES

An organism that grows, feeds, and is sheltered on
or in a different organism while contributing

nothing to the survival of its host.

FUNGI

The kingdom of organisms that is made up of the fungi and includes the
yeasts, molds, mildews, and mushrooms.

Additionally, the following agents or materials arensidered to harbor biohazardous organisms or
agents which are capable of infecting or infestimgnan or animal hosts or causing environmental

harm if released:

Recombinant DNA

Human or non-human primate tissues

Body fluids

cells or cell culture (primary or continuous)
Invertebrate vectors of human diseases

Transgenic plants or animals

Blood and Blood-Contaminated Materials

Animal Carcasses and Parts

U8 LR

Animals known to be reservoirs of zoonotic dissase

Chemical Carcinogens in Tissue Mediums

HEPA Filters from biological safety cabinets

Any infectious agents or toxins regulated by thatiArerrorism and Effective Death
Penalty Act", commonly called the Agent TransfemlLaSee Appendix A.

Any agent or toxin designated by CDC or USDA a$aléct Agent”.

Biosafety- Biosafety is a specialized practice for propendiing and working with biohazardous
organisms or biological material, which may harbmhazardous organisms.

13
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Blosafety fits neatly into the traditional programmed approach to safety:
Administrative controls to standardize methodsetduce exposure risk
Mechanical engineering controls for containmerti@tardous materials
Medical surveillance and PPE for potentially exgbsmployee
Workplace monitoring to determine exposure levels

Bloodborne Pathogenany pathogenic microorganisms that may be ptesdruman
blood and can cause human disease. These pathogkm® but are not limited to HIV
and HBV. Other bloodborne pathogens include ageftepatitis C, malaria, syphilis,
babesiosis, brucellosis, leptospirosis, arboviriddtions, relapsing fever, Creutzfeld-
Jakob disease, Human Tlymphotrophic Virus typed @ral hemorrhagic fever.

Contaminated the presence or reasonably anticipated presertgead or other
potentially infectious materials on any item orfage.

Decontamination the use of physical or chemical means to remioagtivate or destroy
Biohazardous agents or bloodborne pathogens orfacswor item to the point where they are no
longer capable of transmitting infectious particsl the surface or item is rendered safe for liagpd|
use or disposal.

Engineering controls controls (e.g. sharps disposal containers, $el&thing needles) that isolate or
remove the bloodborne pathogens hazard from thkplaare.

Exposure incident a specific eye, mouth, other mucous membrane;im@act skin or parenteral
contact with blood or other potentially infectiomgterials that results from the performance of an
employee's duties. Non-intact skin includes skithwliermatitis, hangnails, abrasions, chafing, etc.

Infectious Microorganisms or Agemntslefined as those agents listed in 42 CFR 72.3 asgathogenic
bacteria, viruses, fungal organisms, and paratfisgscan be transmitted to a person or animalctiyrer
indirectly, and are capable of causing severeptiigg, or fatal disease in the new host.

Occupational Exposure an exposure that may place personnel at risk ofyrgr infection is defined as
percutaneous (e.g., a needlestick or cut with gpsbhigject), contact of mucous membranes, or cowtact
skin (especially when the exposed skin is chapaledided, or afflicted with dermatitis or the comiac
prolonged or involving an extensive area) with blptissues, or other bodily fluids to which uniars
precautions apply.

Other Potentially Infectious MaterigOPIM) - any material, which may or is known to contamn a
etiologic agent of human or animal disease.

- The following human body fluids: semen, vaginalreéons, cerebrospinal fluid, synovial
fluid, pleural fluid, pericardial fluid, peritoneéllid, amniotic fluid, saliva in dental
procedures, any body fluid that is visibly contaated with blood, and all body fluids in
situations where it is difficult or impossible tdfdrentiate between body fluids;

Any unfixed tissue or organ (other than intact $kiom a human (living or dead);
HIV-containing cell or tissue cultures, organ cudis, and HIV- or HBV-containing culture
medium or other solutions; and blood, organs, bewtissues from experimental animals
infected with HIV or HBV.
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Parenteral- piercing mucous membranes or the skin barrier gfin@uch events as needlesticks,
human bites, cuts and abrasions.

Personal Protective Equipmergpecialized clothing or equipment worn by an exyipé for
protection against a hazard.(i.e. safety goggédscbat, latex gloves, closed toe shoes). Generl
clothes (e.g., uniforms, pants, shirts) not intehefunction as protection against a hazard ate no
considered to be personal protective equipment.

Regulated wasteliquid or semi-liquid blood or other potentiallyfe@ctious materials; contaminated
items that would release blood or other potentiafgctious materials in a liquid or semi-liquicht if
compressed; items that are caked with dried bloaxtheer potentially infectious materials and are
capable of releasing these materials during hagidiontaminated sharps; and pathological and
microbiological wastes containing blood or othetgmbially infectious materials.

Standard precautions (formerly universal precausipnan approach to infection control in which all
human blood and human body fluids, secretions anck8ons except sweat are treated as if they are
infected with HIV, HBV and other bloodborne pathonge

Work practice controls controls that reduce the likelihood of expodoyealtering the manner in
which a task is performed (e.g., prohibiting recagmf needles by a two-handed technique).

Zoonotic Disease an animal disease that can be transmitted t@hsrti.e. Rabies, Lyme Disease,
Anthrax).

LABORATORY SECURITY

Certain biohazardous microorganisms and toxins loeagf interest to persons or groups involved in
terrorism or other illegal activities. Thereforgdctious agents that could pose a serious thoeat t
humans, agriculture, or the livestock industry dtidne kept under secure conditions within the
laboratory.

If a request is received from another institutiocarporate entity for a dangerous organism for
academic purposes, Principal Investigators areresiple for ensuring that the receiving entity isaid
research organization and that the transfer has&drative approval from both institutions. When a
request is received, the Principal Investigatortmosify the RMSO for approval to send the agent.

SIGNAGE AND POSTINGS

The universally accepted biological hazard warrgymbol shall be used throughout the institution to
notify workers about the presence of infectiousnégie It is the responsibility of the Pl and RMSD t
ensure that all necessary postings are installdgoeoperly maintainedThe warning symbol must be
removed when the hazardous agent is no longereiupresent.

The biohazard symbol on the postings should be geraor red in color with a
contrasting background.

Universal Biohazard Symbol

15
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As a general rule, the location of the postingrisdcated by how access is gained to the area where
biological hazards are used. In most cases, the tibany laboratory containing a designated
infectious agent should be posted. In additiorstipgs should also be displayed in other areas asich
biological safety cabinets, freezers, or other gplgcdesignated work and storage areas or equipmen
where biological hazards are used. All individeahtainers of biological hazards should also be
labeled to identify the content and any speciat@uéonary measures that should be taken.

Universal biohazard labels must be affixed to cioetas of regulated waste, and refrigerators and
freezers containing blood or other infectious mater Labels must be affixed to other containesesdu

to store, transport, or ship blood or other po#diytinfectious materials. Acceptable color-codeed(

or orange) bags or containers may be substitutedlieling requirement.

BIOSAFETY LEVELS
1. Laboratory Biosafety Levels

The CDC-NIH has established four biosafety leviet tlescribe practices and techniques, safety
equipment, and facility design features recommeridedork with specific infectious organisms.
Descriptions of the biosafety levels, as well asgased biosafety levels for specific organisms, are
contained in the CDC/NIH document, Biosafety in Migiological and Biomedical Laboratories
(BMBL) at http://bmbl.od.nih.gov/sect3tabl.htm

2. Animal Biosafety Levels

A similar set of four biosafety levels are providedwork with vertebrate animals infected with
agents which may infect humans. These Animal Batgdfevels, ABSL 1 thru 4, provide for
practices, equipment, and facilities that are caaipe to the laboratory biosafety levels described
below. However, there are unique hazards assoandtbdnfected animals that must be understood
by those personnel with animal contact and adddeissine animal facility. Animal activity can
create aerosols and bites and scratches can écgoond summary of the Animal Biosafety Levels
can be found in the CDC-NIH publication “BiosafétyMicrobiological and Biomedical
Laboratories”, 4 Edition, 1999 http://bmbl.od.nih.gov/sect4tabl.htm

The recommended biosafety level for an organismesgmts conditions under which the agent can
normally be handled safely; however, specific ainstances may dictate that the recommended
conditions be raised or lowered. As outlined i BMBL, the four biosafety levels are summarized

below:
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TRAINING

1. All IBC members, PI's, and laboratory staff memnsb conducting activities involving
microorganisms or biotoxins, are required to reedraining in biosafety, regardless of the level of
activity they propose to use (BL1, BL2, or BL3).iFltommitment can be met by attending the
training sessions given by the IBC and/or RMSO. dRémf attendance will be maintained by
RMSO. Additionally, the PI is responsible for thevdlopment and administering of training to
their Laboratory staff members and students.

2. This training shall address biosafety and lalooyasafety relative to the activities on-goingthe
laboratory. Training should include, but not neeeids be limited to, procedures and techniques,
laboratory safety rules, emergency response, @miltainment and cleanup, and instructions on the
operating parameters and procedures for use ofrdary equipment (chemical fume hood,
biosafety cabinets, autoclaves, centrifuge, eBojne equipment, when used improperly, can give
less than desired results and may even resulcidextts with severe injury to the user.

Pls must provide training to lab personnel regagdab specific SOPs. Records of training must
be maintained by Pl and a copy sent to RMSO.
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3. Training must be given to all new laboratory empgley or students and all members of the
laboratory staff should receive annual refreshaning provided by Risk Management and Safety.
Record of attendance and the training provided lshioel maintained by the RMSO. Records are to
be kept for a minimum of three (3) years. Biosafeferences are available through RMSO which
can assist the Pl in meeting training requiremd®its.will also ensure that everyone involved in
their laboratory operations also participate ireotinaining requirements relative to health and
safety as administered by RMSO. Examples of thisitig would include, but not necessarily be
limited to, Bloodborne Pathogens, Hazards Commuinics, Chemical Hygiene Plan, Care and
Usage of Laboratory Animals, etc.

V. ENGINEERING AND WORK PRACTICE CONTROLS

BASIC LABORATORY PRACTICES

The following prudent biosafety practices are reocwmnded by the National Academy of Sciences.
Although these practices may be considered “comsense” and overly simplistic by experienced
laboratorians, strict adherence to these basiciptas will greatly reduce the likelihood of labtoey
acquired infections.

% ' 1 7
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ROUTES OF TRANSMISSION

Skin and Mucous Membrane Contact

Low energy procedures such as decanting of liquugstting, removal of screw caps, vortex mixing,
streaking agar plates, inoculation of animals, resuilt in the generation of infectious dropletsyed
as result in direct contact with infectious materiacludes eye contact as a route of exposure.

Ingestion
Mouth pipetting presents the highest risk for ingesof infectious material. Splashing of material

into the mouth, and indirect oral exposure throtmlching the mouth with contaminated hands, and
eating and drinking in the lab can also resulnhipeistion of infectious material.

Percutaneous Inoculation
Use of syringes and needles are considered theegteask of exposure through inoculation.
Inoculation can also occur as a result of cutssmmdtches from contaminated items, and animal.bites

Inhalation
Many procedures have the potential for generatibrregpirable aerosols, including: sonication,
centrifugation, “blowing out” of pipettes, and hiegtinoculating loops.

REPORTING ACCIDENTS AND EXPOSURE TO INFECTIOUS AGEN TS

Accidents (i.e., incidents resulting in injury ogp@sure to infectious agents) should be reported an
documented to the principal investigator, instructo supervisor then to the Student Health Ceater
245-2161 Employees who are injured on the job shall rezenedical attention from the state
Workers Compensation Health care provider. Thikimglude, but not be limited to, animal bites,
accidental exposure to infectious agents and tts sipotentially hazardous agents.

CONTAINMENT

Primary and Secondary Containment

The primary principle of biological safety (i.eipbafety) is containment. The teguntainmentefers
to a series of safe methods for managing infect@mests in the laboratory. The purpose of
containment is to reduce or eliminate human andr@mmental exposure to potentially hazardous
agents. There are two levels of biological contagnt: primary and secondary

Elements of Containment

In addition, the three key elements of biologiaatainment include laboratory practices and
technique safety equipmentnd_facility designTo ensure minimal exposure, employees must assess
the hazards associated with their work and deterinaw to apply the biosafety principle

appropriately.
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1. Laboratory Practices and Technique

The most important element of containment is sadtfierence to standard microbiological practices
and techniques. Persons working with infectiousiegyer infected materials must be aware of
potential hazards, and must be trained and begofiin the practices and techniques required for
handling such material safely. The PI or laboragugervisor is responsible for providing or arrauggi
for appropriate training of personnel.

Each PI should identify specific hazards that willnay be encountered, and consider practices and
procedures needed to minimize or eliminate risksséhnel should be advised of special hazards and
are expected to follow the required practices andqdures.

2. Primary Barriers (Safety Equipment)
Protects people and the immediate laboratory enment from exposure to infectious agents.
Good microbial techniques and safety equipmentigeosufficient primary containment.
Examples of primary barriers:
Biosafety cabinets
Enclosed containers g:%
Safety centrifuge cups
Personal protective equipment (PPE) such as latis eoal gloves.

3. Secondary Barriers (Facility Design)
Protects the environment external to the labordimnmy exposure to infectious agents.
Examples of secondary barriers:

Work areas that are separate from public area

Decontamination facilities

Handwashing facilities

Special ventilation systems

Airlocks

arownpE

GENERAL BIOSAFETY GUIDELINES

Biohazardous materials require special safety pitearas and procedures. Follow these guidelines
when working with infectious agents:

Personal Hygiene Guidelines
Wash your hands thoroughly, as indicated below:

After working with any biohazard

After removing gloves, laboratory coat, and othmmtaminated protective clothing
Before eating, drinking, smoking, or applying cosicge

Before leaving the laboratory area

Do not touch your face when handling biological enizi

Never eat, drink, smoke, or apply cosmetics irvibek area

oOghswWNE
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Clothing Guidelines

1.

abrwn

Always wear a wrap-around gown or scrub suit, gépwaed a surgical mask when
working with infectious agents or infected animals.

Wear gloves over gown cuffs.

Never wear contact lenses around infectious agents.

Do not wear potentially contaminated clothing adesihe laboratory area.

To remove contaminated clothing, follow these steps

a. Remove booties from the back.

b. Remove head covering from the peak.

c. Untie gown while wearing gloves.

d. Remove gloves by peeling them from the inside ou

e. Remove the gown by slipping your finger undergteeve cuff of the gown.

Handling Procedures

PwpNPE

o

Syringes

Use mechanical pipetting devices.

Minimize aerosol production.

Add disinfectant to water baths for infectious gahses.
Use trunnion cups with screw caps for centrifugingcedures. Inspect the tubes before
use.

Use secondary leak-proof containers when trangmpsamples, cultures, inoculated
petri dishes, and other containers of biohazarduaterials.

Avoid using syringes and needles whenever posditdesyringe is necessary, minimize
your chances of exposure by following these gundeali

PwpNdPE

oo

Work Area

wnN e

©oNOOA

Use a needle-locking or disposable needle unit.

Take care not to stick yourself with a used needle.

Place used syringes into a pan of disinfectantamitilemoving the needles.

Do not place used syringes in pans containing pipebther glassware that require
sorting.

Do not recap used needles.

Dispose of needles in an approved sharps container.

Keep laboratory doors shut when experiments apedgress.

Limit access to laboratory areas when experimemnsive biohazardous agents.
Ensure that warning signs are posted on laboratooys. These signs should include
the universal biohazard symbol and the approveskiaty level for the laboratory.
Ensure that vacuum lines have a suitable filtgy.tra

Decontaminate work surfaces daily and after eadh sp

Decontaminate all potentially contaminated equipimen

Transport contaminated materials in leak-proof amars.

Keep miscellaneous material (i.e., books, jourretls,) away from contaminated areas.
Completely decontaminate equipment before havinigteraance or repair work done.
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DISINFECTION AND STERILIZATION

Biological safety depends on proper cleanup andvairof potentially harmful agents.
Disinfection and sterilization are two ways to hefgsure biological safety in the laboratory.

Disinfection - Reduction of the number of pathogenic organibynthe direct application of physical
or chemical agents.

Sterilization - Total destruction of all living organisms.
General Guidelines for disinfection and sterilizaton:
The proper method of disinfection and sterilizatitapends on the following:

1. Target organisms to be removed
2. Characteristics of the area to be cleaned

General Guidelines to follow after proper method ofdisinfection and sterilization is determined:

Once you have chosen the proper method for didiofeor sterilization, follow these guidelines to
ensure laboratory safety:

1. Frequently disinfect all floors, cabinet tops, agdiipment where biohazardous materials are
used.

2. Use autoclavable or disposable materials wheneyssilple. Keep reusable and disposable
items separate.

3. Minimize the amount of materials and equipment @nésvhen working with infectious agents.

4. Sterilize or properly store all biohazardous maisrat the end of each day.

5. Remember that some materials may interfere witimoted disinfectants — use higher
concentrations or longer contact time.

6. Use indicators with autoclave loads to ensurelstation.

7. Clearly mark all containers for biological matesigé.g. BIOHAZARDOUS - TO BE
AUTOCLAVED).

8. Stock solutions of disinfectants should be maimdiat each bench top and biological safety
cabinet work area:
a. Bleach, 10% sodium hypochlorite
b. Ethanol, 70% solution
c. Other appropriate disinfectants

9. Vacuum lines should be protected by a disinfediam (an aspirator suction flask containing
bleach) and a HEPA filter between the vacuum padtthe aspiration flask to prevent
pathogens from entering the vacuum system.

10. All infectious materials, contaminated plasticwglagsware, and contaminated waste will be
disinfected prior to washing or disposal.

11.Contaminated materials are to be placed in seadeat biohazard bags with red or orange
lettering indicating biohazard and printed-on sterilization indicator badge prior to
autoclaving.

12.Surfaces are to be decontaminated after each use.
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STERILIZATION METHODS

Safe work practices when using an autoclave inclutie following:

Read the operating manual and post proper workegres near the autoclave.

Never autoclave hazardous chemicals.

Dry hypochlorites, or any other strong oxidizingteral, must not be autoclaved with organic
materials such as paper, cloth or oil:

OXIDIZER + ORGANIC MATERIAL + HEAT = MAY PRODUCE AN  EXPLOSION.

Special precautions should be taken to preventiantal removal of material from an
autoclave before it has been sterilized or simelbars opening of both doors on a double door
autoclave.

Open the door slightly to allow escape of steanotgetinloading.

Wear insulated gloves or mitts when unloading.

IMPORTANT: For the autoclave process to be effective, sufficient temperaitmes, anddirect steam contact are essential.

Three common methods for sterilizing laboratory reatls:

1. Wet Heat or Steam Sterilization

1.

When used properly, the damp steam heat from atlave effectively sterilizes
biohazardous waste. Steam Sterilization is defasd®1C for at least 15
minutes peak temperature. A conventional autoclave usdabioratories may
take as long as 15 minutes to reach peak temperatad may take 15 minutes
or more to be safe to open. Therefore, a staralamtlave “cycle’would be at
least 45 minutes totalunder ideal conditions. Any interfering factersuld
necessarily increase this treatment time.

An autoclave must be available for {i&SL Level) laboratory and must only be operated by
personnel who have been properly trained in its disgroper sterilization could result in
laboratory personnel, other personnel involvedispaisal of laboratory waste, or the
community at large being exposed to potentiallgatibus agents.

Biohazardous materials should not be placed inckaxes overnight in anticipation of
autoclaving the next day.

Wrap packages to allow for steam penetration; alumifoil does not allow steam penetration,
and should not be used for wrapping.

Do not overload the chamber.
Avoid overpacking of autoclave bags.
Do not seal bags or close bottles and other camtzinghtly.

Do not stack containers.
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Biological Monitoring

Treated waste should be monitored with the appatgbiologicaBacillus species indicator to test the
efficacy of the treatment. Biological indicatorancbe in the form of either an ampoule or strip
containing the spor®acillus stearothermophilus Autoclave tape, for example, verifies sufficient
external temperature exposure, but it does notatdiinternal equipment temperature, exposure time,
or steam penetration. Thermocouples or other imsniation can also indicate temperature, but they
do not verify sterility. Autoclaves should be sbtat least weekly. In addition to weekly monigyi
every load should be monitored with a sterilizatindicator strip that turns color when the proper
temperature is achieved.

For those autoclaves in which a continuous readdubperating procedures is available, routine
parameter monitoring can be substituted for biaalbmonitoring.

Iltems not suited for sterilization

Sterilization is not practical for tables, cabinetad some equipment, so disinfection must bezatlli
The term disinfection implies the use of antimigablchemicals on inanimate objects with the purpose
of destroying all non-spore forming organisms othpgenic nature or which would compromise the
integrity of the experiment. Note that disinfeatidoes not mean the destruction of all organisms.
Disinfectants destroy microorganisms by coagulatorg denaturing proteins, injuring the cell
membrane, and stopping normal enzymatic reactions.

The range of susceptibility of microorganisms tgimfiectants is relatively broad. The vegetative
bacteria, fungi, and lipid containing viruses arghly susceptible to inactivating agents. Nondipi

containing viruses are moderately resistant toehegents. Spore forms are the m@st
resistant.

Once the waste has been treated, it should be eldatgged in 2 mL thick opaque liners
and placed in designated containers located in aatdtlave room. These containers dan
be obtained by contacting the Risk Management aidtys Office at 245-3616. Treated
waste can then be disposed of into a municipad sediste landfill.

Potential problems with wet heat sterilization aadtoclaves include the following:

Heavy or dense loads require higher temperaturstéoilization.

Poor heat conductors (e.g., plastic) take longstddlize.

Containers may prevent steam from reaching thermablgeo be sterilized.

Incomplete air removal from the chamber can pregentact between the steam and the load.
» Deep trays can interfere with air removal.

*Tightly stacked loads can impede steam circuladiot air removal.

Double-bagging will impede steam penetration.

Carcasses do not allow steam penetration.

Some bags and containers ratead@®clavablenave thermal stability but they do not allow
steam penetration.

Prior to autoclaving, materials should be placedppropriate trays in case the autoclave bag
leaks.
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Records/Logs

Records are an essential part of a waste manag@mognam. Every Texas State University
department that autoclaves biohazardous wastedhawuk written documentation to ensure the waste
is sterile. Parameters for sterilization and stathd@erating procedures should include requirements
for verifying sterilization.

All departments that treat waste are required lgteStegulations to keep records that include the
following:

1. Date of treatment

2. Method/Conditions of treatment

3. Quantity of waste treated (pounds)

4. Verification of operating parameters or biat@d monitoring

5. Written procedures for the operation and negstif equipment used
6. Printed name and initials of person treathewaste

These records can be kept on the generic formdedwvith these procedures or on a similar form, as
long as all the information required is referenced.

2. Dry Heat
Dry heat is less effective than wet heatsterilizing biohazardous materials. Dry heat

requires more time (two to four hours) aridgher temperature (320—-338°F or 60—-170°C)
to achieve sterilization. Bacillus species biological indicator can verify dry hearisization.

BIOLOGICAL SAFETY CABINETS

A biological safety cabinet is a primary barrieaagt biohazardous or infectious
agents. Although biological safety cabinets surdbtite immediate workspace
involving an agent, they do not provide completatamment (i.e., aerosols can
escape). Therefore, careful work practices arenéiss@hen working with agents
that require a biological safety cabinet.

NOTE: A biological safety cabinet is often referred to by other nasueh as: biohoodissue
culture hood, or biological fume hood

1. All biological safety cabinets contain at leaise High Efficiency Particulate Air (HEPA)
filter. These cabinets operate with a laminar lawf(i.e., the air flows with uniform velocity,
in one direction, along parallel flow lines).

. The capability of a biological safety cabineptotect laboratory personnel and the environment

from exposure to potentially hazardous aerosqgbsimarily dependent on proper functioning of
the cabinet. No biological safety cabinet showddibed to contain hazardous materials unless it
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has been demonstrated by appropriate test procethureeet the minimum safety specifications
given in NSF Standard 49 and other appropriategjniels.

3. The procedures to be used for the certificatiosafety specifications of cabinets shall be ¢hos
recommended by the National Sanitation Foundatigdheir Standard 49. Certification is required
when the following occur:

(1) Before a newly installed cabinet is used

(2) After a cabinet is moved, relocated or pastidismantled for cleaning or repair
(3) After filter or motor replacement

(4) Must be performed at least annually

Departments are responsible for payment of theafastrtification directly to the company.

4. RMSO maintains a file of current biosafetyioabusers and locations. Primary researchers or
their departments are responsible for scheduliag #nnual certification prior to the one-year date
on the cabinet sticker. In order to minimize ifgeznce with laboratory work schedules,
investigators responsible for safety cabinets e@atitact the Department Chair or assigned person
prior to the one-year date and arrange a suitabkefor certification. If all department cabinets
are certified at one time as a group the departmeist coordinate and implement this effort.
Since an outside contractor is used to certifyroetisithis is usually the most efficient and cost
effective method. The personnel are expectedgarerthat working surfaces of cabinets are
effectively decontaminated and all hazardous wafklg contained prior to any scheduled
inspection or certification. In certain instanties Biosafety Officer, after consultation with the
investigator, may recommend that a safety cabieetdzontaminated with formaldehyde vapor or
other effective method immediately prior to makiegairs, replacement of HEPA filters and/or
certification. Additional time is required for thprecautionary measure and additional costs will
be incurred.

5. A certification company label indicating theelaf service and other pertinent information \w#!
affixed to each safety cabinet that conforms toimirm performance standards. If a cabinet fails
to meet performance standards, person(s) usincgthieet will be promptly informed as to the
nature of the problem and how it can be correciléase notify the EHS specialist as well. The
cabinet must not be used until repaired.

6. The certification company will make arrangetsdor and supervise the installation of
replacement High Efficiency Particulate Air (HEPAlters, but responsibility for payment of
replacement filters rests with the investigatoth&ir department. If major repairs, e.g., eleelric
components, airflow detectors, motors or blowems,reecessary for certification, it is
recommended that the service of a qualified factepyesentative be obtained. Contact the RMSO
if assistance is needed or when these types ofgmsboccur.

Types of Cabinets

Type of _
Cabinet Operation and Use
Class | Only exhaust air is filtered. The user and envirentrare protected but the experiment
is not. Operator's hands and arms may be expodeztvdous materials inside the
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| cabinet. This cabinet may be used with low to materisk biological agents.

Vertical laminar air flow with filtered supply arekhaust air. The user, product, and
environment are protected.

Recirculates 70% of the air inside the cabinetnbbuse with flammable, radioactive,
carcinogenic, or high-risk biological agents.

Recirculates 30% of the air inside the cabinetexithusts the rest to the outside. May
Type B1 |be used with low to moderate-risk agents and samatiunts of chemical carcinogen
or volatiles.

| Type B2 | Offers total exhaust with no recirculation
] Type B3 ] Same as Class Il Type A, but vented taotitside of the building.

Gas-tight and maintained under negative air pressised to work with highly
infectious, carcinogenic, or hazardous materialsoperations are conducted through
rubber gloves attached to entry portals.

Class II:

Type A

[

Class Il or
Glovebox

Guidelines forUsing Biological Safety Cabinets
Preparation:

Leave safety cabinets on at all times. Otherwis®, the blower on and purge the air for at
least five minutes before beginning work.

Never turn off the blower of a biological safetyoaeet that is vented to the outside.

Turn off the UV light if it is on. Never work in @anit with the UV light illuminated. (UV light
will damage your eyes.)

Do not depend on the UV germicidal lamp to provad&erile work surface; wipe down the
surface with a disinfectant (70% alcohol is usualljtable).

Place everything needed for your procedure ingidectibinet prior to beginning work. Arrange
the equipment in logical order.

Provide a container for wastes inside the cab{Remember, nothing should pass through the
air barrier until the entire procedure is complete.

Never place any items on the air-intake grilles.

Place a disinfectant-soaked towel on the work serfa contain any splatters or spills that
occur.

Keep the laboratory door shut and post signs stA@ABINET IN USE" on all the doors.
Restrict activities that will disturb the cabinetisflow, such as entry, egress, and walking
traffic.

Cabinet Use:

Conduct work at least four inches from the glasswpanel. The middle third area is ideal.
Limit arm movement and avoid motions that couldudis airflow.

If a burner is necessary, use Fmich-O-Matictype with a pilot light. Since flames cause air
turbulence, place burners to the rear of the wagsp

Never use flammable solvents in a biological safeflyinet unless it is a total-exhaust cabinet
(e.g., Class 1l B2).
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Experiment Completion:

Enclose or decontaminate all equipment that has ivedirect contact with the infectious
agent.

Cover all waste containers.

To purge airborne contaminants from the work aa#ay the cabinet to operate for five
minutes with no activity inside the cabinet.

Remove all equipment from the cabinet.

Decontaminate interior work surfaces.

IMPORTANT: Biological safety cabinets are not a substitute for glabdratory practices. Becauserosols can
escape, take precautions to minimize aerosol prastuetind to protecyourself from contamination.

Equipment Maintenance

1. Autoclaves, centrifuges, biological safetyinabs, and fume hoods should
undergo regular preventative maintenance by gedliiersonnel.

2. The airflow must be regularly checked on tieddgical safety cabinets and filters change by
qualified personnel.

3. Preventative maintenance records should be keall @guipment.

MISCELLANEOUS EQUIPMENT

A. Centrifuges — Proper use

Improperly used or maintained centrifuges can priesignificant hazards to users.
Failed mechanical parts can result in releaseyofdlobjects, hazardous chemicals
and biohazardous aerosols. The high-speed spirsajed by centrifuges can create
large amounts of aerosol if a spill, leak or tubealtage occurs.
To avoid contaminating your centrifuge:

1. Check glass and plastic centrifuge tubes for stiess; hairline cracks and chipped rims before
use. Use unbreakable tubes whenever possible.

2. Avoid filling tubes to the rim.

3. Follow manufactures recommendations for tube ata mmaximum safe operation speeds.

4. Aerosol-free (sealed) centrifuge buckets or rotwesrequired for all centrifuging of infectious
specimens and bacteria. Only the correct sizestsbeuld be used in any centrifuge bucket.

5. Buckets should be kept clean and free of brokessghad plastic.

6. Use caps or stoppers on centrifuge tubes. Avoitgugghtweight materials such as aluminum foil
as caps.

7. Once samples to be centrifuged are prepared, ldm$tinto buckets inside the biological safety
cabinet and seal carefully before moving to ceundyef
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8. After centrifugation, buckets should be opened Imodogical safety cabinet to prevent exposure
from aerosolized particles. Always visually inspeatbr for signs of tube leakage prior to opening
buckets.

9. Decontaminate the outside of the cups or buckdtsdand after centrifugation. Inspect o-rings
regularly and replace if cracked or dry.

10. Ensure that the centrifuge is properly balanced.

When usindnigh-speed or ultra centrifugesadditional practices should include:

Connect the vacuum pump exhaust to a disinfectapt t

Record each run in a log book: keep a record céaped run time for each rotor.
Install a HEPA filter between the centrifuge and #tacuum pump.

Never exceed the specified speed limitations ofdiher.

Regularly inspect the rotor for contamination, osron, or cracks.

agrwnE

Inside a Centrifuge

The potential for multiple infections from a singlentrifuge accident is great. Aerosols are created
when fluid escapes from the rotor or cup whiledbetrifuge is operating at high speed. Cover all
potentially contaminated material spun in a talgetentrifuge with parafilm so that leakage from an
improper seal will not spread into the centrifugatainer. Ultracentrifuge rotors cannot be seated i
this manner, but should be constantly monitoredeaks. All opening of centrifuges must be
performed slowly.

B. Blenders, Ultrasonic Disrupters, Grinders and aghilizers
The use of any of these devices results in corsdieiaerosol production. Blending, cell-disrupting
and grinding equipment should only be used in #bioal safety cabinet when working with

biohazardous materials.

C. Microscopes

Tighten caps on flasks of infectious culture betoa@sporting to the microscope.
Infectious cultures in plates or other containeithout tight fitting lids must be
carried to the microscope in a tray. When using#macytometer to count cells,
enclose the hemacytometer in a 70% ethanol-digedigoetri dish for transport to the
microscope. Disinfect the viewing platform of th&croscope after each use.

D. Microtomes
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Microtome blades are extremely sharp and must hdléd with great care and stored safely when not
in use. If the knife projects beyond the sectiorangg, a suitable guard must be
fitted. Handling and changing of microtome bladagses many (often serious)
injuries, and great care must be exercised wheonpeing these operations.
Always carry the knife, it its case, to the micro@ Never leave the knife on a
microtome. After use, always return the knifettodase. Disinfect the microtome
by wiping with bleach or sodium hydroxide soluti@lide the "back" on to the
knife before removing it.

E. Water baths

Pathogenic or nonpathogenic agents may contamivester baths. It is recommended that either 1 oz.
of bleach or 1 oz. of phenolic detergent be addexhth gallon of water used in a bath. Phenolic
disinfectants are preferred over bleach, but phesnahust be replenished regularly. Propylene dlyco
has been used effectively as an alternative ina@lttr baths. Raise the temperature to 90°C trehig
for 30 minutes once a week for decontamination @sep. Avoid using sodium azide to prevent
growth of microorganisms (sodium azide forms expl®gompounds with some metals). Thimerosol
should also be avoided as a bacteriostat or fuatgastit contains mercury. All forms of mercurg ar
poisonous if absorbed. Treated water must be d&pof as hazardous waste. To prevent electrical
shocks, unplug the unit before filling or emptyigd have the continuity-to-ground checked on a
regular basis.

F. Loop Sterilizers and Bunsen Burners

inoculating  inoculating

needie loop Sterilization of inoculating loops or neediesn open flame generates small-particle
\ / aerosols, which may contain viable microorganisheseliminate the spattering and
L ¥ aerosolization associated with flaming of loopsardine material before fully

inserting the loop into the flame: i.e., beforarilag, hold the loop close to (but not
into) the flame. In addition, the use of a shidl@ectric incinerator minimizes
aerosol production during loop sterilization. Attatively, disposable plastic loops
and needles may be used for culture work wherdral@acinerators are not
available. The loops are semiquantitative and @aunded for counting bacteria.

Open flames inside the cabinet create airflow tiethee that may compromise sterility and worker
protection, and heat buildup may damage the HERY$i Open flames are extremely dangerous
around flammable materials, such as ethanol, wikiofften found in biological safety cabinets.

Follow these tips for avoiding fires in your biologcal safety cabinet:
1. Use disposable pre-sterilized loops and spreade

2. Replace Bunsen burners with alternative tedgysuch as electric loop sterilizers.
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3.

Use only Bunsen burners without pilot flame;ess-temperature protection, flame monitor, and
regulated timer.

Ensure that the gas supply is clearly labeaisdie the cabinet. Inspect your gas lines inside th
cabinet before use for kinks, tears, holes, ansd@mnnections and replace worn/damaged lines.

Stabilize the alcohol container so that it cdrbe tipped over.

Reduce the amount of flammable chemicals, egein and supplies in the cabinet. Use only
enough alcohol for one day’s work.

Have a “snuffing” lid available in case thedlol in the container catches fire.

Water is not a good choice for putting out fires mological safety cabinets.

If you smell gas, turn off the exterior gas valvel avait until the gas has fully dissipated before

lighting any flames. Remember that a biologicaégatabinet recirculates air and vapors may
build up inside the cabinet.
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OTHER PHYSICAL AND CHEMICAL HAZARDS
A. Liquid Nitrogen

Liquid nitrogen is frequently used in chemical @& laboratories for the purpose of cooling. There
are two major risks associated with the use andllmanof liquid nitrogen which present potential
hazards:

- Liquid nitrogen is extremely cold. At atmospherregsure, liquid nitrogen boils at -196°C.
- Liquid nitrogen produces a large amount of nitrogas.
Do not allow objects cooled by liquid nitrogen toduch your bare skin

Contact with the skin may cause serious frostBiezause it is extremely cold, it can freeze human
flesh almost instantaneously. Use forceps or ttmgemove straws or canes from the storage
container.

Protective clothing can reduce the hazards of hanutig liquid nitrogen.

Insulated or heavy leather gloves should alwaysdr® when handling any object that has been in
contact with liquid nitrogen. Loose fitting glovase recommended so that they may be discarded
quickly in the event that any liquid nitrogen sfiles into them.

Special containers are required

Cryobiological storage containers are specificdgigned and constructed to withstand the extreme
temperature variances involved in handling liquidogen. These special containers should be filled
slowly to avoid the expansion stress that occuis r@sult of the rapid cooling. Too much stress can
damage the container.

Do not seal the containers

Cryobiological storage containers are designeditetion with little or no internal pressure. Thesus

of any tight-fitting stopper or plug that prevenlt® adequate venting of gas builds up pressure that
could severely damage or even burst the contathem icing or accumulated frost can interfere with
proper venting and containers should be checkesuon obstructions.

Transfer liquid nitrogen with care.

The primary hazards of transferring liquid nitrogieom one container to another are spilling and
splashing. Special funnels (with the top partialtyered) will reduce splashing. For cryobiological
storage containers a self pressurizing dischargeceles available that allows controlled liquid
nitrogen, withdrawal up to two liters per minutdways follow carefully the instructions on contaise
or accessories when transferring liquid nitrogeEVIER overfill the containers. Filling above the
specified level is likely to produce spillage whée necktube core is replaced.

Use solid metal or wooden dipsticks

Because of the extremely low temperature of liquicbgen, plastic measuring devices tend to become
very brittle or even shatter. NEVER use hollow rodsubes; the gasification and expansion of the
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rapidly cooling liquid inside the tube will forcegjlid to spurt from the top of the tube. Always wea
insulated or heavy gloves when measuring.

Nitrogen gas is colorless, odorless, tastelessand deadly!

It reduces the concentration of oxygen and canecauffocation. Since it cannot be detected by sight
taste or smell, it may be inhaled as if it were @lrat is why liquid nitrogen must always be stoaed
used ONLY in areas that are fully ventilated. Agild nitrogen evaporates, the resulting nitroges ga
displaces the normal air-and breathing air thégs than 18% oxygen may cause dizziness,
unconsciousness and even death.

Nitrogen gas is extremely cold.
The eyes can be damaged by exposure to this gasmen the contact is too brief to affect the skin.

Handle containers with care

Containers should always be stored in an uprighbitipon. Tipping the container or letting it lie ds
side can result in spillage and may damage theagwetor the materials stored in it. Walking or
dragging containers could result in a partial anptete vacuum loss. For containers that cannot be
easily and safely carried, a roller base can pesafe and easy movement of containers.

Container Contents

The extremely low temperature of the liquid nitrogwovides the protection of the materials stored i
cryobiological storage containers. When all of tigeiid nitrogen has evaporated, the temperature
inside the container will rise slowly. The rateeMaporation depends upon the age, condition and use
pattern of the container. Opening and closing th&ainer or moving it about will reduce its cooling
efficiency. You should check the liquid nitrogervéé in your containers at least weekly; make sure
there is enough liquid nitrogen in the containemaintain the required temperature to avoid damage
to the ampules, canes, straws or vials storedarctmtainer. If the liquid has evaporated fastanth
usual or if the container is covered with frostondensation, the vacuum system may be damaged. In
such instances, transfer the contents to anotmtaio@r and remove the damaged one from service.

B. Ultraviolet light

UV lamps in biological safety cabinets are no langeommended or supported by UM-OSEH.
When the lights are working properly, they emitiaéion at 254 nanometers, which is can Kill
infectious agents on the interior surfaces of digirets. This wavelength also happens to induce
tumors in laboratory rodents and presents an oticuna hazard to laboratory workers.

Visualization of DNA often involves the use of Uiglt. Ethidium bromide fluoresces under UV

light. The lamp used to generate the UV lightgsally a mercury arc lamp. The primary emission of
the light is 354 nm. There are other emissionsiftioe visible range (400 nm+) down to and below
254 nm. The most hazardous region for human ski70-310 nm. Some mercury arc lamps put out
a significant portion (20-30%) of their power inghange. To reduce exposure employees should not
use the lamp facing up. While using the lamps,nagarotective face shield and cover exposed skin.
The effects of UV are erythema (red skin), photakigés (small lacerations of the cornea, or “welsler
flash) and skin cancer.
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When using a UV microscope personnel must weaeptioe goggles or glasses. In addition, anyone
else in the room during such use should also wealas protective equipment.

C. Electrical Hazards

Electrical hazards can be present in electrophoiestause electricity is fundamental to the process
New electrophoresis machines come with UL and Ciigdations. These pieces of equipment have
past stringent tests for electric shock protectilirihe electrophoresis machines do not have these
approvals, the operator must ensure that no exgvgedires or contact are exposed. A ground fault
interrupter (GFI) can be added to automaticallyt sifithe electricity in the even of an electri¢allt.
The voltages used for electrophoresis are sufficeenause electrocution. Cover the buffer resesvoi
during electrophoresis. Always turn off the poweply and unplug the leads before removing a gel.

D. Gel Electrophoresis

The major hazards of gel electrophoresis are kkat¢he chemical and physical agents. DNA is
separated using gels (mainly agarose), a buffetieal and an electric field (80-110 volts).

E. Ethidium Bromide

Ethidium bromide is a moderately toxic chemicdlhds been shown to be mutagenic. Most suggest
handling ethidium bromide as a carcinogen. No shimact is permitted. When working with

ethidium bromide, try to minimize the potential &pills. Where practical, purchase ready-made stock
solutions from chemical manufacturers in lieu okimg your own solutions. If you prefer to mix your
own solutions of ethidium bromide, protect yourdsifdoing this process in a fume hood. Perform all
processes that generate ethidium bromide dustssts mside the fume hood to minimize inhalation
exposures. Prevent accidents by transporting sqoalttities of ethidium bromide in a secondary
container instead of carrying large quantities.

F. Acrylamide

Acrylamide is a common research laboratory chemddiely used as a cross linking agent for
electrophoresis separation procedures, acrylamidebasic requirement for various biochemical
techniques. This familiarity may cause some lals@emel to overlook the hazardous nature of this
toxic substance. Acrylamide is a powerful central geripheral nervous system toxicant. Acute
(short-term) exposures to low levels of the monooagr damage nerves and cause effects such as
drowsiness, lack of coordination, hallucinationsq aonfusion. Chronic (long-term) exposures can
cause severe nerve damage and result in sensom@ndimpairment marked by numbness and
weakness in the hands and legs, and difficulty inglland speaking. Based upon a number of
laboratory and epidemiological studies, the U.SABBS classified acrylamide as a probable human
carcinogen.

All measuring, mixing, and handling of the acryldenmonomer should take place in a chemical fume
hood while wearing latex gloves, which extend abercuffs of the lab coat. Once the monomer has
polymerized it is no longer hazardous, howeveesitere is never 100% polymerization, there will
always be toxic monomer contamination. For thisoagpolymerized gels should be treated with the
same caution as the monomer.
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Elimination of the hazardous powder is one of testlmethods to decrease the risk of acrylamide
exposure in the lab. Where practical, purchasempred acrylamide solutions available from various
vendors. These solutions have the added advantdgeng specifically designed for each application
and can provide a high level of purity and repraloility.

ADDITIONAL CHEMICAL USAGE
A. Phenol

Phenol is a very caustic organic solvent that &lus extract protein from DNA preps. Phenol can be
readily absorbed through the skin, whereupon itaféett the central nervous system and cause
damage to the liver and kidneys. It is also a mertagnd there is some evidence that phenol may be a
reproductive hazard. When heated, phenol will poedflammable vapors that are highly toxic and
explosive. Whenever possible, work with phena ichemical fume hood, especially when heating it.
Never heat or melt phenol in an incubator, microsvalrying oven, or similar appliance. Prevent
phenol from contacting skin by wearing neoprenegtoand a laboratory coat. Change gloves
frequently. Wear chemical goggles to protect theseyAlways wash hands thoroughly after handling
phenol, even if gloves are used.

B. Chloroform

Chloroform is widely used in molecular biology asavent in organic extraction. It has been shown
that generation of phosgene from chloroform hasiged with or without the exposure to flames,
electrical arcs, intense sunlight and hot surfad&scently it has been suggested that over time
chloroform can break down and form phosgene inrplarticularly unstabilized, chloroform
containers.

Researchers should purchase stabilized chlorofdienever possible. Although
amylene is used as a stabilizer, there is evid#ératat may not prevent phosgene generation.

If unstabilized chloroform is necessary for yourkyo/ou must treat it like peroxide forming
compounds; dated when received, used quickly, sstdntled after a year. If you have opened
unstabilized chloroform that has been in the latmoyafor more than one year, you should discasesit
hazardous waste. Storing chloroform in a dark p(aabinet) in an amber bottle can reduce the rate o
chloroform decomposition. The following recommendetions should be considered:

Unless program requirements prohibit it, you shquidchase only stabilized chloroform.

You should treat chloroform as a time-sensitivenasical (dated when purchased) and discard it
within one year. This is especially true of chlanwh that is not stabilized or stabilized with
amylene.

Store chloroform in a dark place (cabinet) in arbanbottle.

Open containers in a hood and let the headspad¢doreanfew minutes before bringing the
container back into the laboratory. If possiblepdisse chloroform in the chemical fume hood.
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V. BIOLOGICAL SPILL RESPONSE

The exact procedure for responding to a bick spill depends on the material, amount,
and location of the spill.

In general, follow these steps immediately aftebialogical spill occurs:

1.

2.

3.

4.

5.

Warn others.

Leave the room; close the door.
Remove contaminated garments.
Wash your hands.

Notify your supervisor.

Follow these steps to clean up a biological spill:

1.

2.

5.

6.

Wait for any aerosols to settle.

Put on protective clothing, as appiedp.

Apply disinfectant to the contaminageda.

Cover the area with paper towels tsoab the disinfectant.
Wipe up the towels and mop the floor.

Autoclave all contaminated wastes.

NOTE: Spill cleanup must be appropriate for the hazards invol@adl the RMSO for assistance at 245-3616.

BIOLOGICAL SPILL CLEAN-UP PROCEDURES

Spills inside the biological safety cabinet:

1.

2.

3.

Wear laboratory coat, eye protection and glovesduriean-up.

Allow cabinet to run during clean-up to prevent tzoninants from escaping

Apply appropriate disinfectant and allow a minimafifR0 minutes contact time.
Wipe up spillage with disposable disinfectant-sab&i®th or tissue.

Wipe the walls, work surface and any equipmenthia tabinet with a disinfectant-soaked
cloth.
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6.

7.

8.

If the spill is large, flood the work surfac&disinfectant and allow it to stand for 10 to 15
minutes before removing it.

Discard contaminated disposable materials prgiate hazardous biological waste
container(s) and autoclave before discarding asewas

Place contaminated reusable items in biohdzagd or in autoclavable pans with lids before
autoclaving and cleanup.

Expose non-autoclavable materials to disinfectand allow 20 minutes contact time before
removing from the biological safety cabinet.

10. Remove protective clothing used during cleazg place in a biohazard bag for autoclaving.

If disposable, treat as biological waste.

11. Run cabinet 15 minutes after cleanup befonennésy work or turning cabinet off.

Spills in the laboratory, outside the biological fedy cabinet:

1.

Clear area of all personnel. Wait approximatelyn80utes for the aerosols to settle before
entering spill area.

. Remove any contaminated clothing and place in lmatthbag to be autoclaved.

Wear a disposable gown, shoe covers, eye proteatidrgloves.
(In a Biosafety Level 3 (BSL-3) facilityyhich Texas State University currently does noehav
respiratory protection would be required).

Initiate cleanup with disinfectant as follows:
a. Soak paper towels in disinfectant and place sp#i.

b. Encircle the spill with additional disinfectarging careful to minimize aerosolization during
pouring while assuring adequate contact. Starh the periphery and work toward the
center.

c. Decontaminate all items within the spill theaare

d. Allow 20 minutes contact time to ensure gernatidction of disinfectant before passing
items to clean area.

e. Wipe equipment with 1:10 bleach, followed by evathen 70% ethanol or isopropanol.

f. Place disposable contaminated spill materiabpipropriate biological hazardous waste
container(s) for autoclaving.

g. Place contaminated reusable items in biohazagd i autoclavable trays or pans with lids
or wrap in newspaper before autoclaving and cleanup
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For hazardous biological spills inside the centrifje:

1.

Clear the immediate area of all personnel. Waiti3ibutes for aerosol to settle before
attempting to clean up spill. Keep centrifuge ctbse

Wear a laboratory coat, eye protection and glovesd cleanup.

Remove rotors and buckets to nearest biologicakgahbinet for clean-up.

Thoroughly disinfect inside of centrifuge.

After thorough disinfection of rotor or rotor cupgmove contaminated debris and place in

appropriate hazardous biological waste containegsyl autoclave before disposing as
infectious waste.

For hazardous biological spills outside laboratorgiuring transport:

1.

3.

Transport hazardous biological materials in an eakable sealed primary container, placed
inside a second unbreakable lidded container. L#ielouter container with the biohazard
symbol if material is Risk Group 2 or higher (TeXatmte University currently does not have
organisms higher than a Biosafety Level 2).

Should a large spill occur in a public area, do aémpt to clean it up without appropriate
personal protective equipment. Call RMSO for dasise at 245-3616.

As an interim measure, wear gloves and place papels, preferably soaked in disinfectant,
directly on spilled materials to prevent spreaccoftamination. To assure adequate contact,
surround the spill with disinfectant, if availabteking care to minimize aerosols.

VI. WASTE DISPOSAL

BIOLOGICAL WASTE DISPOSAL

The Texas Department of State Health Services (T®&ifmerly TDH) and the Texas Commission
of Environmental Quality (TCEQ) regulate the displasf biohazardous waste. Waste that contains
infectious materials and waste that may be hartofblumans, animals, plants, or the environment is
considered biohazardous. Examples of biohazardasggevinclude the following:

Waste from infectious animals

Bulk human blood or blood products

Microbiological waste (including pathogen-contamathdisposable culture dishes, and
disposable devices used to transfer, inoculaten@rgbathogenic cultures)

Pathological waste

Sharps

Hazardous rDNA and genetic manipulation products
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ON-SITE WASTE TREATMENT AND DISPOSAL

Infectious waste is treated so as to render itnfentious. Treatment techniques approved by tree Th
Texas Department of State Health Services (25 TACL81-1.137) are:

Chemical disinfection

Steam sterilization (Autoclave)

Incineration

Thermal inactivation

Chlorine disinfection maceration
Encapsulation (only for sharps in containers)
Moist heat disinfection

Texas State University Hazardous Waste DisposajrBm (available from the Risk Management and
Safety Office) stipulates that biohazardous wastetsistrict safety requirements for the following:

Segregation
Treatment
Labels
Packaging
Transportation
Documentation

IMPORTANT: Biohazardous waste mixed with hazardous chemicaldipa&tive waste must be treated to
eliminate the biohazaribpto disposal. After treatment, manage the hazardeaste through the RMSO.

Segregation
Segregation is necessary when working witahdous biological agents.

Any waste that could cause a laceration or punctwst be disposed of as "Sharps."” Sharps
must be segregated from other waste.

Do not mix waste that requires incineration witagg or plastics.

Do not mix biological waste with chemical wasteotier laboratory trash.

Segregate hazardous biological waste from nonhamarbiological waste.
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Handling and Transport
Follow these guidelines for handling and $gzorting biohazardous waste:

Properly trained personnel are responsible foisparting treated biological waste to the
dumpster. Only properly trained technical persomm&y handle untreated biohazardous waste.
Contain and label all treated waste before trarigygpit to the dumpster.

Avoid transporting untreated biohazardous mateaatsfoul or visually offensive materials
through non laboratory areas.

Do not use trash/laundry chutes, compactors, adgrs to transfer or process untreated
biohazardous waste.

Labeling Biohazardous Waste
Follow these guidelines for labeling biohalars waste:

Clearly label each container of untreated biohaaasdvaste and mark it with the Biohazard
Symbol.

Label containers intended for landfill disposairtdicate the method of treatment. Cover the
Biohazard Symbol with this label.

Label autoclave bags with special tape that proslitioe word "AUTOCLAVED" upon
adequate thermal treatment. Apply this tape adies8iohazard Symbol before autoclaving
the bag.

Label all containers for sharps as "ENCAPSULATEDARPS."

It is recommended to label nonhazardous biologicate as "NONHAZARDOUS
BIOLOGICAL WASTE."

Disposal Methods

Different materials require different displosethods to ensure safety. Follow these
guidelines for physically disposing of biolcgl waste.

Animal Carcasses and Body Parts:
Incinerate the materials or send them to a com@erendering plant for disposal.
Solid Animal Waste:

All animal waste and bedding that is infectiousiarmful to human, animals, or the
environment should be treated by incineration,tfa&misinfection, or chemical disinfection.
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Liquid Waste:

Liquid waste, including bulk blood and blood protijcultures and stocks of etiological
agents and viruses, cell culture material, and rOg¥@ducts should be disinfected by thermal
or chemical treatment and then discharged intcémitary sewer system.

Metal Sharps:

All materials that could cause cuts or puncturasstbe contained, encapsulated, and disposed
of in a manner that does not endanger other warkézedles, blades, etc. are considered
biohazardous even if they are sterile, cappedjratite original container.

Pasteur Pipets and Broken Glassware:

Place in a rigid, puncture resistant containerifiiest by thermal or chemical treatment, if
contaminated. Label the container as "Broken Glaed'place it in a dumpster.

NOTE: If broken glass is commingled with metal sharpsapsulation is required for disposal.

Plastic Waste:

Contaminated materials must be thermally or cheligit@ated and placed in a properly
labeled, leak-proof container for disposition ie tfiumpster. Materials that are not
contaminated may be placed directly in the dumpster

Microbiological Waste:

Solids must be thermally or chemically treated plagted in a properly labeled, leak-proof
container for disposition in the dumpster. Liquidsst be thermally or chemically treated and

then discharged into the sanitary sewer system.

Genetic Material:

Materials containing rDNA or genetically alteredyanisms must be disposed of in accordance
with NIH Guidelines and the Texas State Univerbigzardous Waste Disposal Program.

NONHAZARDOUS BIOLOGICAL WASTE

Most biological waste that is not infectious orethise hazardous to humans, animals, plants, or the
environment may be discarded as regular wastevsage The only exceptions are animal carcasses
and body parts. These wastes must be incinerateehdto a commercial rendering plant for
treatment. In addition, there are no record-keepaagiirements for nonhazardous biological waste.

Follow these guidelines for nonhazardousdgmal waste:
It is recommended to autoclave or disinfect allnoigal products, even if they are not

biohazardous.
Avoid disposing of waste in a manner that couldseawisual or odorous problems.
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Do notlabel nonhazardous biological waste as hazardags ¢o not use the Biohazard
Symbol, red bags, etc.). Instead, it is recommenddabel the container as
"NONHAZARDOUS BIOLOGICAL WASTE."

Use nonhazardous animal bedding and manure for asinap fertilizer when possible.

OFF-SITE WASTE TREATMENT AND DISPOSAL

For those departments that do not have the prapgpment to effectively treat waste, an off-site
treatment option is available. A waste servicenageas contracted for waste pick-up. Untreated wast
must incur additional handling and therefore adddi packaging is required. Infectious waste sthoul
be handled as little as possible, which meansitifiattious waste should be disposed of directly int
the designated container to minimize unnecessatingphandling, and repackaging.

Collection

For waste to be disposed of in the proper manhenviaste must be placed in biohazard bags and
containers approved by The Texas Department oé $taalth. These containers include the
corrugated fiber boxes or the hard plastic boxasdhe designated for biohazard waste and are
available by contacting the Risk Management anétg#ffice. Animal carcasses that are not infected
with biohazardous agents should be bagged apptelyrznd may be disposed of as municipal waste.
Contact RMSO for disposal of animal carcasses knowvioe infected with biohazardous agents at 245-
3616.

IMPORTING AND SHIPPING BIOLOGICAL MATERIALS

The Public Health Service provides Foreigra@utine regulations for importing etiologic
agents and human disease vectors. Otherateang for packaging, labeling, and shipping,
are administered jointly by the Public He@#rvice and the Department of Transportation.
The U.S. Department of Agriculture reguldtesimportation and shipment of animal
pathogens. It prohibits the importation, @ssson, and use of certain animal disease agents
that pose a serious threat to domestic bgdsand poultry.
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VIl. REQUIREMENTS FOR WORK WITH SPECIFIC
INFECTIOUS AGENTS

SELECT AGENTS

What is a Select Agent?

A Select Agent is one of approximately 40 virusessteria, rickettsiae, fungi, and toxins that are
defined by CDC and USDA as biological agents oim®xleemed as a threat to the public, animal or
plant health, or to animal or plant products. Tikedf select agents in 42 CFR 73 is available at:
http://www.cdc.gov/od/sap/docs/salist.p@ertain strains of organisms and quantities xihtoare
exempt from the regulations.

In accordance with theSA Patriot Actand thePublic Health Security and Bioterrorism Preparedses
and Response Aaigned by President George Bush in 2002, the iDapat of Health and Human
Services (HHS) and the U.S. Department of AgrigelifiUSDA) have released interim final rules for
Select Agents and Toxins on December 13, 2002rdlles which became effective on February 7,
2003, established new requirements for registraifqgrossession, use, and transfer of Select Agents
and Toxins that could pose a threat to human, dnand plant safety and health. The existing Selec
Agent Rule was updated requiring facilities toisegy if they possess select agents. Previously, on
facilities that wished to transfer select agentdeel to register with CDC.

An important component of the new rules includesgbcurity risk assessment of individuals who
have access to the select agents and toxins. Aspmp&ho meets the criteria of a "restricted person
as defined in th&niting and Strengthening America by Providing Aqgarate Tools Required to
Intercept and Obstruct Terrorism A@ISA PATRIOT Act) of 2001, must not be allowedattcess
these materials.

A “restricted person” is a person who:

is under indictment for a crime punishable by irmpnment for a term exceeding 1 year;

has been convicted in any court of a crime punighlap imprisonment for a term exceeding 1
year;

is a fugitive from justice;

is an unlawful user of any controlled substanced@&iged in section 102 of the Controlled
Substances Act (21 U.S.C. 802);

is an alien illegally or unlawfully in the Unitedeges;

has been adjucated as a mental defective or hascbeamitted to any mental institution;
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is an alien (other than an alien lawfully admittedpermanent residence) who is a national of
Cuba, Iran, Iraq, Libya, North Korea, Sudan or &yor any other country to which the
Secretary of State, pursuant to applicable lawnhade a determination (that remains in effect)
that such country has repeatedly provided suppowdts of international terrorism; or

has been discharged from the Armed Services ditfied States under dishonorable
conditions.

BLOODBORNE PATHOGENS

Bloodborne pathogens are biological agents thadecAuman disease. Examples of bloodborne
diseases include the following:

Hepatitis

Syphilis

Malaria

Human Immunodeficiency Virus (HIV)

Two significant and deadly bloodborne dissas®e Hepatitis B virus (HBV) and HIV. These
pathogens may be present in the following:

Human blood

Body fluids, such as saliva, semen, vaginal semmstiphlegm, and other body fluids visibly
contaminated with blood

Unfixed human tissues or organs other than intdot s

HIV or HBV cultures

Blood, organs, or other tissues from experimentahals infected with HIV or HBV.

Bloodborne pathogens may enter the body @fiedti you through a variety of means,
including the following:

Accidental injury with a sharp object contaminatéth infectious material.

Open cuts, nicks, and skin abrasions that comeciomdact with infectious materials. Other
potential sites of transmission includes acne sanelsthe mucous membranes of the mouth,
nose, or eyes.

Unprotected sexual activity with someone who isatéd with the disease.

Indirect transmission, such as touching a contarathabject and then transferring the
pathogen to the mouth, eyes, nose, or open skin.

If you suspect you have been exposed to a blooelmathogen, report the incident to your supervisor
immediately. Refer to the Texas State Universityo@lborne Exposure Control Plan for additional
information.

IF YOU ARE NOT SURE ABOUT THE PROPER PROCEDURES OR NEED ASSISTANCE
REGARDING SAFETY CONCERNS, CALL THE RISK MANAGEMENT AND SAFETY
OFFICE AT 245-3616.
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Appendix A

List Of Agents
Regulated By The “Anti-Terrorism
And
Effective Death Penalty Act”
(Agent Transfer Law)
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HHS & USDA SELECT AGENTS & TOXINS:
7 CFR Part 331, 9 CFR Part 121, & 42 CFR Part 73

Health and Human Services (HHS) SELECT AGENTS
AND TOXINS
Abrin
Cercopithecine herpesvirus 1 (Herpes B viQsgcidioides
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 Swine
Kyasanur Forest Disease
Omsk Hemorrhagic Fever
Russian Spring and Summer encephalitis
Variola major virus (Smallpox virus)
Variola minor virus (Alastrim)
Yersinia pestis

OVERLAP SELECT AGENTS AND TOXINS
Bacillus anthracis
Botulinum neurotoxins
Botulinum neurotoxin producing species@bstridium
Brucella abortus
Brucella melitensis
Brucella suis
Burkholderia malle(formerly Pseudomonas mallei
Burkholderia pseudomallei
(formerly Pseudomonas pseudomallei)
Clostridium perfringengpsilon toxin
Coccidioides immitis
Coxiella burnetii
Eastern Equine Encephalitis virus
Francisella tularensis
Hendra virus
Nipah virus
Rift Valley fever virus
Shigatoxin
Staphylococcal enterotoxins
T-2 toxin
Venezuelan Equine Encephalitis virus

USDA PLANT PROTECTION &
QUARANTINE (PPQ)

SELECT AGENTS AND TOXINS
Candidatud_.iberobacter africanus
Candidatud_iberobacter asiaticus
Peronosclerospora philippinensis
Ralstonia solanacearumace 3, biovar 2
Schlerophthora rayssiaear zeae
Synchytrium endobioticum
Xanthomonas oryzgev. oryzicola
Xylella fastidiosacitrus variegated chlorosis strain)

USDA SELECT AGENTS AND TOXINS

African horse sickness virus

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 ruminantiun{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 capricoluiM.F38M. 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)




S AND USDA SELECT AGENTS AND
TOXINS

7 CFR Part 331, 9 CFR Part 121, and 42
CFR Part 73

HHS SELECT AGENTS AND TOXINS USDA SELECT

AGENTS AND TOXINS

Abrin African horse sickness virus

Cercopithecine herpesvirus 1 (Herpes B virus) Afniswine fever
virus

Coccidioides posadasfikabane virus

Conotoxins Avian influenza virus (highly pathogeénic
Crimean-Congo haemorrhagic fever virus Bluetonguesv
(Exotic)

Diacetoxyscirpenol Bovine spongiform encephalopatignt
Ebola virus Camel pox virus

Lassa fever virus Classical swine fever virus

Marburg virusCowdria ruminantiun{Heartwater)
Monkeypox virus Foot-and-mouth disease virus
Reconstructed replication competent forms of thE8lffandemic
Goat pox virus

influenza virus containing any portion of the cagliregions of
Japanese encephalitis virus

all eight gene segments (Reconstructed 1918 Infli@irus)
Lumpy skin disease virus

Ricin Malignant catarrhal fever virus

Rickettsia prowazek(iAlcelaphine herpesvirus type 1)
Rickettsia rickettsiMenangle virus

SaxitoxinMycoplasma capricolui.F38M. mycoides Capri
Shiga-like ribosome inactivating proteins (contagicaprine
pleuropneumonia)

South American Haemorrhagic Fever virubggoplasma
mycoides mycoides

Flexal (contagious bovine pleuropneumonia)

Guanarito Newcastle disease virus (velogenic)

Junin Peste des petits ruminants virus

Machupo Rinderpest virus

Sabia Sheep pox virus

Tetrodotoxin Swine vesicular disease virus

Tick-borne encephalitis complex (flavi) viruses \éesar
stomatitis virus (Exotic)

Central European Tick-borne encephalitis

Far Eastern Tick-borne encephalliSDA PLANT
PROTECTION AND QUARANTINE (PPQ)

Kyasanur Forest diseaSELECT AGENTS AND TOXINS
Omsk Hemorrhagic Fev&andidatud.iberobacter africanus
Russian Spring and Summer encephalisdidatud_iberobacter
asiaticus

Variola major virus (Smallpox virus) arReronosclerospora
philippinensis

Variola minor virus (AlastrimRalstonia solanacearumace 3,
biovar 2

Yersinia pestis Schlerophthora rayssiaa zeae

Synchytrium endobioticum

OVERLAP SELECT AGENTS AND TOXINS Xanthomonas
oryzaepv. oryzicola

7% % '

Bacillus anthracis Xylella fastidiosgitrus variegated chlorosis
strain)

Botulinum neurotoxins

Botulinum neurotoxin producing species@bstridium
Brucella abortus

Brucella melitensis

Brucella suis

Burkholderia mallei{formerly Pseudomonas mallei
Burkholderia pseudomall¢formerly Pseudomonas pseudoma)lei
Clostridium perfringengpsilon toxin

Coccidioides immitis

Coxiella burnetii

Eastern Equine Encephalitis virus

Francisella tularensis

Hendra virus

Nipah virus

Rift VValley fever virus

Shigatoxin

Staphylococcal enterotoxins

T-2 toxin

Venezuelan Equine Encephalitis virus
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