Manual
This manual does not address chemical, physical and/or radiation hazards that are commonly
encountered in a laboratory setting and is to be regarded as an addendum to the UNBC Chemical
Laboratory Safety and Methodology Manual.

FOREWORD
This reference manual outlines the safe use, storage, handling, waste disposal and emergency
management of bio-hazardous materials for the University of Northern British Columbia (UNBC)
campuses and for its students and workers in the field. This information supplements and
reiterates information provided in the Workplace Hazardous Materials Information System
(WHIMIS) and the Occupational Health and Safety (OHS) Regulations. If there is a difference
between this manual and current WHIMIS and OHS policy, those government policies take
precedence.
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CHAPTER 1 - INTRODUCTION
The purpose of this manual is to clarify policies and procedures for safe handling of
biohazardous material within the UNBC campus in a manner that will encourage research and
further student interest in the field of science. In addition to protection of UNBC personnel,
these policies and procedures are in compliance with applicable public regulations to protect
the health of the general community and to prevent environmental contamination.
This must be done in compliance with applicable regulations and standards of the Public Health
Agency of Canada, the Canadian Food and Inspection Agency, the Workplace Hazardous
Material Information System and involved funding agencies.

1.1 Definitions
AUTOCLAVE- Is an apparatus for sterilization by steam pressure. This is the most commonly
used method for decontaminating biohazardous material at UNBC. Autoclaving provides heat
and moisture as physical factors used to destroy organisms. Most organisms can be destroyed
using a steam pressure of 1210 C for a minimum of 15 minutes. Such laboratory wastes as petri
dishes, pipettes, culture tubes, glassware, etc can be effectively decontaminated this way.
BIOHAZARD- Refers to materials of a biological nature that pose a hazard, including biologically
active agents (e.g., venoms, allergens) and pathogens that can cause disease/death/illness in
humans, animals or plants. It also refers to materials of a biological nature that cause damage
to the environment (e.g., certain recombinant and synthetic DNA sequences). Any substance or
material, including human/animal tissues, bodily fluids, cell cultures etc. that are infected,
synthesized or manipulated with a pathogen, is considered a biohazard.
BIOHAZARDOUS MATERIAL – Any substance which contains or potentially contains: a
biohazardous agent.
BIOLOGICAL- Refers to anything that relates to life, living and/or biology. They can be natural
processes or man made preparations, such as drugs, vaccines, or antitoxins that are synthesized
from living organisms or their products and used medically as a diagnostic, preventive, or
therapeutic agents. Not all biological substances are considered pathogens. A biological
becomes a biohazard only when it poses a threat to the health of organisms or the environment.
BIOLOGICAL SAFETY CABINETS- A biological safety cabinet (hood) is an enclosure designed for
the containment of biological hazards. Special filters that remove potentially dangerous particles
from the cabinet air provide various degrees of safety and sterility for users and cabinet
contents.
BIOETHICS - The study of the ethical and moral implications of new biological discoveries and
biomedical advances, as in the fields of genetic engineering, drug research, medicine etc.
BIOSAFETY- Containment principles, technologies and practices implemented to prevent
unintentional exposure to pathogens and toxins, or their unintentional release.
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BIOSECURITY- Institutional and personal security measures designed to prevent the loss, theft,
misuse, diversion or intentional release of pathogens and toxins.
BIOHAZARD- Any pathogen (micro-organism, parasite, primate body fluids, toxins, animal
tissue/dander, cell cultures with infectious agents or prions) that is capable of causing a disease
in humans and animals. See ‘Pathogen.’
CHEMICAL DISINFECTION- This is an effective alternative to autoclaving for large spaces,
surfaces and equipment as well as temperature sensitive containers. The initial choice of
chemical disinfectant depends upon the resistance of the microorganism of concern and can be
a hypochlorite, phenolic, iodine, alcohol, acid or base. A common disinfectant is 1:9 dilution of
household bleach or 70% ethyl or isopropyl alcohol.
CONTAINMENT - Is the control of Biohazard material by isolation and separation of an
organism from the worker. It is used to describe the measures used to provide a barrier
between the infectious organism(s) and the worker.
DECONTAMINATION- The use of physical or chemical means to remove or inactivate
biohazardous materials on a surface or item, rendering it safe to be handled The most common
agents of decontamination are liquid chemical disinfectants (bleach, Virkon, Clydox) or physical
methods (radiation, filtration). These items are not to be considered sterile.
DISINFECTION- The removal of all or almost all pathogens from a surface. These items are not
to be considered sterile.
DRY HEAT- Dry heat is used for sterilization of anhydrous oils, greases, powders, etc that cannot
be permeated by steam. Because it is less efficient than steam, it requires a temperature of 160
– 170 0C for a period of 2 - 4 hours
FUME HOODS- A chemical fume hood is a well-ventilated, enclosed chemical and fire resistant
work area that provides user access from one side. It isolates and removes toxic and noxious
vapors from a working area and protects the user, it may contain liquids that are splashed or
sprayed.
HAZARD- Is a source that has a potential for causing harm. A Hazard is not a risk without a
specific environment or situation.
HEPA FILTER- (High Efficiency Particulate Air Filter) an air filter that must remove 99.97% of all
particles 0.3 micrometer from the air that passes through it.
PATHOGEN - Refers to the actual disease producing/infectious agent. It can include such
microorganisms as: virus, bacterium, prion, parasite or fungus that causes disease in its host.
The host may be an animal, human, plant, or even another microorganism.
P.S.D.S. Pathogen Safety Data Sheets - Pathogens used to be classified under MSDS (Material
Safety Data Sheets) to be more accurate they are now classified with the Pathogen Safety Data
Sheets. Each pathogen will be classified within one of the 4 risk groups.
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RISK- The likelihood of an event with a hazard that has consequences.
RISK ASSESSMENT- A management process which assesses the quantitative and qualitative
value or risk related to a concrete situation and a recognized hazard. There are 3 key steps
involved to ensure a quality assessment which include, assessment (identifying all the hazards
you will be working with and the environment with which you are working in), mitigation
(providing strategies to decrease the likelihood of an accident happening) and performance
(documentation and follow up of implemented mitigations to be sure they are continuously
effective, monitored and modified when necessary).
RISK GROUPS- Organisms are classified into 4 levels based on how hazardous or infective an
organism is/or maybe.
PERSONAL CONTAINMENT - Refers to the standard worker practices used to reduce the spread
of microorganisms.
PHYSICAL CONTAINMENT - Includes the laboratory design features and the physical barriers
that workers use to isolate biohazards.
PRIMARY CONTAINMENT - The protection of personnel and the immediate laboratory
environment from exposure to infectious agents.
SECONDARY CONTAINMENT – Special facility building designs and the use of strict operational
practices to protect the external environment from exposure to infectious materials used in a
laboratory
STERILE - An item that is free from living germs or microorganisms; aseptic.
STERILIZATION- A procedure that destroys virtually all viable organisms on a surface. The most
common agents of sterilization are heat (autoclaving) or gas (ethylene oxide). When properly
done – these items are sterile

1.2 Human Pathogens and Toxins Act (HPTA)
The Public Health Agency of Canada (PHAC) is the national authority on biosafety for human
pathogens and toxins.
PHAC introduced the Human Pathogens and Toxins Act (HPTA) in June 2009. The Act establishes
legal prohibitions and authorities to govern human pathogens and toxins in Canada. It is
designated to protect the health and safety of the public against the risks posed by human
pathogens and toxins, while allowing science and research to progress.






Mandatory registration of institutions that have any Risk Group 2, 3, or 4 or Toxin from
Schedule 1.
Teaching institutions must comply
Can be audited at any time by federal authorities or funding agencies
Always do a Risk Assessment before working with any pathogen
Non-pathogenic variety of E. coli (K-12) is exempt as a Risk Group 2
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Natural occurring pathogens and toxins are exempt
Pathogen Safety Data Sheets (PSDS) replace Material Safety Data Sheets (MSDS)

To see the whole Act, refer to Public Health Agency of Canada’s website:
http://lois-laws.justice.gc.ca/eng/acts/H-5.67/page-1.html

1.3 Governmental Policies and Regulations
In order to protect against accidents and occupational hazards, employees and students must
comply with all relevant governmental regulations while conducting their various work and
research tasks whether they are working on or off campus. These regulations include, but are
not limited to:

Public Health Agency of Canada, Laboratory Bio-safety Guidelines
http://www.phac-aspc.gc.ca/publicat/lbg-ldmbl-04/index-eng.php


Canadian Food Inspection Agency (CFIA), Biohazard Containment
and Safety
http://www.inspection.gc.ca/animals/biohazard-containment-andafety/eng/1300121579431/1315776600051



The Occupational Health and Safety (OHS) Regulations
http://www.worksafebc.com



Transportation of Dangerous Goods Regulations
http://www.tc.gc.ca



Workplace Hazardous Materials Information System
http://www.hc-sc.gc.ca



The Nuclear Safety and Control Act and Regulations
http://www.cnsc-ccsn.gc.ca



Canadian Environmental Protection Act and Regulations
http://www.ec.gc.ca



British Columbia Environmental Management Act and Regulations
http://www.bclaws.ca



The National Fire Code of Canada
http://nationalcodes.ca



British Columbia Fire Code
http://www.housing.gov.bc.ca
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1.4 UNBC Policies
In addition to government regulations, UNBC laboratory personnel are required to comply with
UNBC policies such as:











Occupational Health and Safety Policy
Hazardous Waste Identification, Reporting, and Disposal Policy
Radionuclides and Radiation Hazard Policy
Respectful Workplace and Learning Environmental Policy
Protective Clothing and Equipment Policy
Safety Training Policy
Fire Safety Policy
Fieldwork Safety Policy
Peroxide-Forming Chemicals Policy
Cryogenic Liquids Storage, Handling, and Transport Policy

These policies can be viewed at http://www.unbc.ca/safety/policy/html

1.5 UNBC Safety Committees










University Health and Safety Committee
Emergency Response Planning Committee
Research Ethics Board
Laboratory Safety Committee
Radiation Safety Committee
Field Safety Committee
Green University Committee
Animal Care and Use Committee (ACUC)
President's Committee on Wellness

Additional information and these committees can be found at
http://wwwunbc.ca/safety/committees.html

1.6 Compliance and Enforcement
The University of Northern British Columbia shall comply with the various terms and conditions
of all licenses and permits issued to the Institution. This also includes following all applicable
Federal and Provincial statutes, and funding agencies agreements pertaining to the use,
handling, storage and disposal of biohazardous materials.
Non-compliance with legislated and University requirements can result in significant penalties
and fines for the University and its employees as individuals as well as severely impacting
funding for research.

1.6.1 Non Compliance
1. On the first occurrence of non-compliance, the UNBC Laboratory Safety Committee will send
a written notification to the Principal Investigator or Instructor with copies to the CSAM Dean
and Program Chair, and the UNBC Joint Health and Safety Committee outlining the nature of the
infraction. Immediate response to and correction of the violation is required within the time
frame specified on the notification.
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2. On the second occurrence of the non-compliance within a twelve-month period or when
there is no response to the first infraction with in the specified time, the UNBC Laboratory
Safety Committee will notify the UNBC Joint Health and Safety Committee who will suspend
privileges to obtain and use biohazardous material. The Principal Investigator or Instructor may
have this privilege restored upon written verification from the CSAM Dean indicating
rectification of the infraction. A copy will be forwarded to the appropriate Program Chair and
the President’s Council.
3. On the third occurrence of non-compliance within a twelve- month period, the permit or
license (if applicable) will be revoked and research activity suspended by the UNBC Joint Health
and Safety Committee. The Principal Investigator or Instructor may appeal by conducting a
meeting with the representatives of the UNBC Joint Health and Safety Committee and the
President’s Council. Written notification of the above actions will be sent to the CSAM Dean and
the Program Chair.

1.6.2 Unacceptable Risk
When, in the opinion of the Biosafety Officer, there is unacceptable risk to employees, the
public, the environment, or University property, the Lab Safety Committee and the UNBC Joint
Health and Safety Committee shall be notified. Immediate appropriate action shall be taken,
which may include the suspension of research or teaching activity, prohibited entry into the
laboratory and /or removal of hazardous material from the premises.
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CHAPTER 2 - RESPONSIBILITES AND DUTIES
2.1 Employer
An employer must:
 Take every reasonable precaution to ensure the workplace is safe
 Train employees about any potential hazards and in how to safely use, handle, store
and dispose of hazardous substances and how to handle emergencies
 Supply personal protective equipment and ensure workers know how to use the
equipment safely and properly
 Immediately report all critical injuries to the government department responsible for
Occupational Health and Safety Biosafety. At The University of Northern British
Columbia is under the direction of the Laboratory Safety Committee and the Joint
Health and Safety Committee. The committee has representatives from various parts
of the University community including students and staff.

2.2 Supervisor or Principal Investigator









Ensure laboratory staff and students are familiar with and follow the procedures in the
University Biosafety Manual. These individuals must also ensure that all staff and
students working under their supervision and within their laboratories are aware of
these procedures.
Are responsible for training laboratory personnel in their laboratory on all emergency
procedures and how these procedures should be followed in their specific area.
Must know, comply, inform and enforce safety regulations to their lab personnel that
are approved by the UNBC Laboratory Safety Committee.
Shall develop spill clean-up procedures appropriate for the materials used in the
laboratory.
Must supply appropriate spill kit and contain items useful in containing and cleaning up
a typical spill in the laboratory area. This kit should be outside the working area.
Must ensure that all those using biohazards materials receive biosafety training. New
laboratory workers are required to take the basic biosafety training before they begin
their work in the laboratory.
Immediately report all injuries to the appropriate Safety Officer and the Risk & Safety
Cooridinator

2.3 Laboratory Users
Laboratory users will:
• Use personal protective equipment and clothing as directed by the employer
• Report workplace biohazards and dangers
• Work in a manner as required by the employer/Supervisor/Principal Investigator and
use the prescribed safety equipment

2.4 Biosafety Officer
The Biosafety Officer (BSO) is the individual assigned to manage biological safety issues and is a
member of the UNBC Laboratory Safety Committee and the Joint Health and Safety Committee.
The BSO is responsible for the day-to-day operations of the Biosafety Program, acts as a
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resource to the University community in assisting Biohazard Permit Holders to meet regulatory
compliance and University safety policies and acts as a liaison between the UNBC Laboratory
Safety Committee and Biohazard Permit Holders.
 Developing and coordinating a biological safety program for the facility.
 Assessing risk pertaining to the use of infectious agents and biological material.
 Ensuring facilities compliance with regulatory requirements and best practices, including
the CFIA Containment Standards for Veterinary Facilities.
 Inspecting laboratory facilities for suitability of biological work, and documenting all
certifications.
 Developing and implementing emergency procedures for biohazardous incidents (spills,
equipment failure, animal escape, etc)
 Being the first point of contact in case of biosafety emergencies (accidental spills,
personnel contamination).
 Planning, developing and training personnel on biosafety practices and procedures.
 Informing staff regarding biosafety issues.
 Providing technical advice regarding safe handling, storage and disposal of infectious
agents and biological materials.
 Maintains contact and information updates from PHAC, and other regulatory bodies.
Prepares and submits reports, applications and other documentation as required by
PHAC.
 Maintains required records, documents and permits and submits them to the UNBC
Office of Research and other regulatory bodies as required by PHAC.
 Investigates and reports all Biohazardous incidents to the appropriate authorities.
 Liaise with the UNBC Laboratory Safety Committee and with users of Biohazardous
material within the University community.
 Maintains current knowledge and training and credentials in preventative measures,
regulatory standards and transportation of Biohazardous materials.
 The Biosafety Officer is vested with the authority to stop immediately any use of
Biohazardous material which deviates from the approval outlined in the Biosafety
Permit or is deemed to be in non-compliance with the UNBC application standards, or is
deemed to be creating an immediate threat to health and safety prior to an
investigation by the UNBC Laboratory Safety Committee. (Pending approval by PEC in
the Biosafety Policy)
 The BSO must file an annual report to the UNBC Board of Governors annually.
 The Biosafety Officer reports to the Vice President Research and collaborates with
others in the Research Office on biosafety matters, concerns and issues.
 Enforcement of the institutional regulations, under the jurisdiction of the UNBC Safety
Committee and the UNBC Joint Health and Safety Committee.
 The Biosafety Officer is the Responsible Official (RO) for the development, training, and
implementation of Biosecurity and Emergency Response Plans.
 The RO is involved in the risk assessment process and the biosecurity measures taken
such as inventory control, back ground checks and transfers of biological material.
 The RO is contacted as soon as possible in the event of any theft, loss or release of biohazardous material.

8

2.5 Laboratory Safety Committee






It is the responsibility of the UNBC Laboratory Safety Committee to develop policies and
approval procedures governing the use of biohazards on campus, to verify that all work
is carried out in accordance with applicable legislation, guidelines and recognized codes
and standards of compliance as required by Public Health Agency of Canada, the
Canadian Food Inspection Agency and involved funding agencies such as the Tri-council.
Establish strategies to ensure ongoing and adequate surveillance, hazard identification,
and risk evaluation of laboratory activities.
Advise and assist all members of the university who have a role in promoting and
communicating laboratory safety awareness.
Receive and review reports concerning services, activities, incidents, and interventions
involving laboratory activities and/or field work and to recommend corrective strategies
where appropriate.
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CHAPTER 3 – BIOSECURTIY
Laboratory biosecurity refers to the institutional and personal security measures of protection,
control and accountability designed to prevent the loss, theft, misuse, diversion, or intentional
release of pathogens and toxins.
A Biosecurity plan is required by the Human Pathogens and Toxins Act and outlined in the
Laboratory Biosafety Guidelines published by the Public Health Agency of Canada.
This particular plan encompasses Containment Level 2 Laboratories at UNBC, and deals with
precautions to ensure that there is no intentional compromise for the protection of laboratories
and the materials that they contain and the risk to people, livestock and agriculture in the
community.
Anyone using biohazardous materials must follow the institutional safety procedures and
Laboratory Emergency Plan for reporting any incidents involving biohazardous material.

3.1 Risk Assessment
A primary component to a biosecurity plan must be a detailed risk assessment . The biosecurity
risk assessment should review and list the relevant assets, define the threats, outline the
vulnerabilities, and determine the countermeasures or mitigation strategies specific for each
facility. The biosecurity plan should then address the following factors: physical protection;
personnel suitability/reliability; pathogen accountability; and related incident and emergency
response.

3.1.1 Physical Protection
This deals with the actual physical location of the laboratory and all the measures in place to
ensure the access to the laboratory is secure, and minimizes opportunities for unauthorized
entry. Things to consider in this area:
 Perimeter, Facility and Building Security
 Agent Specific Security – where will the agent be stored when not in use?
 Procedures for securing the area (card access, key pads, locks etc.)

3.1.2 Personnel Suitability/Reliability


Training needs to be provided to all personnel who are given access

3.1.3 Pathogen Accountability
These procedures include inventory requirements for proper labeling, tracking possession,
inactivation, disposal after use and appropriate record keeping.
 Record keeping must include: Pathogen inventory, who has access to agents,
where it is stored and under whose responsibility the pathogens lie.
 Inventories should be updated regularly
 Development of a notification process for identifying reporting, and remediating
security problems, i.e., inventory discrepancy, breach of security, release of
agents, etc., should be in place
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3.1.4 Biosecurity Incident and Incident Response Plan
The laboratory supervisor and the Principal Investigator are responsible for the implementation
of the following procedures.




Loss, theft, accidental release, unauthorized access or suspected tampering is to be
immediately reported to the local RCMP, the UNBC Biosafety Officer and the laboratory
supervisor and Principal Investigator.
This plan must be reviewed annually and revised as necessary.
Unexplained, recurrent or extended illness of any laboratory personnel using or in the
vicinity of biohazardous material should be reported to the Biosafety Officer.

The incident response plan must contain the following information:
 The name and full contact information for all necessary Safety Officers
 The laboratory facility supervisor
 The local RCMP
 UNBC Security Office
 Procedures to be followed by employees performing rescue or medical duties
 Emergency treatment and first aid
 A list of Personal Protective Equipment and their locations
 Site security and control
 Procedures for emergency evacuation, including type of evacuation, exit route
assignments, safe distances and places of refuge
 Decontamination procedures
Biohazardous/infectious material that falls under Class D, division 3 of WHMIS and includes such
microorganisms as
 viruses
 fungi
 parasites
 bacteria and their toxic metabolites
 human and primate tissues/fluids,
 cells and cell cultures with infectious agents or prions
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CHAPTER 4 - BIOSAFETY TRAINING
4.1 Training
All laboratory personnel must attend the UNBC Biosafety training session before working in a
laboratory where Level 2 material may be used. A certificate will be issued.
In compliance with the new Human Pathogen and Toxins Act which has been in effect since
2009, all persons working with biohazardous materials must have appropriate training and a
refresher course every 3 years. Training records will be kept indefinitely.
Custodial and maintenance workers are given a separate course.
General Biosafety training is given by the UNBC Biosafety Officer and follows the necessary
requirements given by the Public Health Agency of Canada, Laboratory Biosafety Guidelines, 3rd
ed.
All persons working with or around biohazardous material must be instructed in:
 the laboratory specific exposure control plan, including entry control procedures,
 the meanings of various signs, signals or other controls used,
 applicable emergency procedures,
 the recognition and prevention of dangerous situations and exposure routes,
 the symptoms of possible acute/chronic exposures.
As well, these persons must receive documented training in:
 basic biosafety controls and techniques,
 waste disinfection, autoclaving and disposal,
 biosafety cabinets and spills,
 chemical and radioactive biohazards,
 applicable directives which may not be covered in the regular biosafety training or
not understood by the individual,
 Specific preventive control methods and requirements of their work and the work
area.
All training must be documented and records available to the UNBC Laboratory Safety
Committee and the UNBC Joint Health and Safety Committee.

4.2 Special consideration when working with toxins
All laboratory workers handling toxins must be trained in the theory, practice and nature of the
hazards of the material to be used.
A risk assessment for safe operation practices must be done before any work is performed, and
it is recommended that practice runs with supervision and no toxin be undertaken.
Risk and containment levels must be considered carefully when toxins and infectious agents are
used together. If animals are use, there are also other safety issues to be considered.
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Routine operations with dilute toxin solutions can be conducted under Biosafety Level 2
conditions with the aid of personal protection equipment and certified biosafety cabinet or
fume hood.

CHAPTER 5 - PATHOGENS
The Canadian Centre for Occupational Health and Safety requires that the employer has the
responsibility to implement an occupational health and safety (OHS) program to prevent
workplace injury and disease.
The Workplace Hazardous Materials Information System (WHMIS) legislation ensures that
workers are provided with adequate health and safety information. It is Canada’s national
information standard for hazardous materials. Products covered under WHIMIS legislation are
called “controlled products” and fall into several categories, including toxins and infectious
material. Among the elements are cautionary labeling of containers of controlled products, and
the provision of Material Safety Data Sheets. Material Safety Data Sheets, (MSDS) are legally
required under the Hazardous Product Act for chemicals, describing the specific properties of a
chemical. All biohazardous materials were removed and were reclassified to be known as
“Pathogen Safety Data Sheets”.

5.1 Pathogen Data Safety Sheets





These are produced for personnel working in the life sciences as quick safety reference
material relating to infectious micro-organisms and are excellent references. They can
be accessed through Health Canada, and contain health hazard information such as
infectious dose, viability, decontamination, medical information, laboratory hazards,
recommended precautions and handling information.
The Public Health Agency of Canada (PHAC) has approximately 200 Pathogen Safety
Data Sheets (PSDS) for infectious substances available.
These technical documents provide detailed descriptions of the hazardous properties of
specific human pathogens and toxins and recommendations for work practices involving
these agents. Updated information on material is posted as it becomes available.

Please note that although the information, opinions and recommendations contained in these
Pathogen safety Data Sheets are compiled from sources believed to be reliable, UNBC accepts no
responsibility for the accuracy, sufficiency, or reliability or for any loss or injury resulting from the
use of this information. Newly discovered hazards are frequent and this information may not
always be completely up to date.
Principle Investigators are responsible for and must insure they have the required PSDA for each
controlled product used or stored in the laboratory. They must ensure that it is no more than 3
years old and be readily available at the workplace as a reference for the workers.
More information may be found on the PHAC website, under Biosafety Programs and Resources.
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The following is an example of a PSDS for coccidioides spp.
COCCIDIOIDES SPP.
PATHOGEN SAFETY DATA SHEET - INFECTIOUS SUBSTANCES
SECTION I - INFECTIOUS AGENT
NAME: Coccidioides spp.
SYNONYM OR CROSS REFERENCE: Coccidioides immitis, C. posadasii, Coccidioidomycosis, valley fever (San Joaquin),
desert fever (1, 2).
CHARACTERISTICS: Coccidioides spp. are dimorphic fungi. In the environment they exist in a hyphal phase and release
infectious arthroconidia (2 to 5 μm). Inside hosts, the arthroconidia transform into a unique structure called a
spherule. The spherule is a large (120 μm), thick-walled structure containing 200-300 endospores, each of which can
differentiate into a new endospore continuing the infection (1-3).
SECTION II - HAZARD IDENTIFICATION
PATHOGENICITY/TOXICITY: The majority (around 60%) of individuals infected is asymptomatic or develops a very mild
illness, with symptoms including cough, fever, arthralgias, myalgias, and fatigue that can last 2-6 weeks (2-5).
Symptomatic individuals develop acute pneumonia or valley fever (2). In a small percentage of cases acute
pneumonia can become chronic progressive pneumonia or pulmonary nodules and cavities can develop in the lungs,
characterized by pneumonia, pleural effusion, and hilar lymphadenopathy (4, 5). Dissemination occurs in 1% of
infections and can affect the skin, lymph nodes, bones, and joints, causing systemic symptoms such as fever, cough,
and night sweats. Meningitis is the most serious complication of coccidioidomycosis, with symptoms including
headache, nausea, vomiting, and affected mental status (4). This may occur in 30-50% of disseminated infections, and
is fatal without treatment (1, 5). Coccidioidomyces infection may also lead to erythema nodosum, acute exanthema
(“Toxic erythema”), erythema multiforme, Sweet’s syndrome, and interstitial granulomatous dermatitis (4).
EPIDEMIOLOGY: Coccidioides spp. are geographically limited to the alkaline soil of semiarid climates, and in regions
with hot, dry summers, and low annual rainfall (2, 4). C. immitis is confined mainly to California, whereas C. posadasii
occurs in the southwestern United States, northern Mexico and areas of Central and South America (3). The major risk
factor for infection is environmental exposure to dust and soil (1). Disseminated infection is more common among
black, Asian or Filipino individuals, pregnant women in the third trimester and immunocompromised individuals (1).
HOST RANGE: Humans, nearly all mammals, and some reptiles (6).
INFECTIOUS DOSE: Estimated to be 1-10 arthroconidia (7).
MODE OF TRANSMISSION: Inhalation of arthroconidia, although secondary transmission via fomites and organ
transplants may occur (1).
INCUBATION PERIOD: 1 to 3 weeks, although some infections are asymptomatic (1).
COMMUNICABILITY: Not contagious but has occasionally been transmitted from person-to-person via fomites or
organ transplants ).
SECTION III – DISSEMINATION
RESERVOIR: Soil in southwestern US, parts of Central and South America (1).

ZOONOSIS: None (8). Although there is zoonotic potential, no reports of transmission between animals and humans
have been documented (9).
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VECTOR: None.
SECTION IV – STABILITY AND VIABILITY
DRUG SUSCEPTIBILITY: Susceptible to amphotericin B and the azole group of antifungal drugs particularly the second
generation congeners (itraconazole and voriconazole) (2, 3).
DRUG RESISTANCE: Resistance has been observed against azoles (10). This area remains a growing concern when
repeated doses are administered, especially in endemic areas.
SUSCEPTIBILITY TO DISINFECTANTS: Susceptible to 1:10 dilution of bleach, ≥6% hydrogen peroxide, 8% formaldehyde
or 3% phenolics with a contact time of 20 minutes or more (7).
PHYSICAL INACTIVATION: Fungi in soil can be inactivated by heat at 120 ºC for 30 minutes (11).
SURVIVAL OUTSIDE HOST: Coccidioidal arthroconidia are hardy and can survive for long periods of time on inanimate
surfaces (7). They can grow in the soil in semiarid climates (2).
SECTION V – FIRST AID / MEDICAL
SURVEILLANCE: Monitor for symptoms. Diagnosis of coccidioidomycosis can be established using serologic,
histopathologic and culture methods (2, 3). Skin tests can be used to identify the disease (2).
Note: All diagnostic methods are not necessarily available in all countries.
FIRST AID TREATMENT: Coccidioidomycosis is generally self-limiting and will resolve without treatment. Disseminated
infections, or patients who experience excessive morbidity, should be treated with antifungal medication. The type of
drug and length of treatment depends on the site of infection and clinical response (2, 3, 5).
IMMUNIZATION: None.
PROPHYLAXIS: Exposed personnel should be given itraconazole or fluconazole (400 mg daily for 6 weeks (7).
SECTION VI - LABORATORY HAZARDS
LABORATORY-ACQUIRED INFECTIONS: 93 cases of laboratory-acquired coccidioidomycosis infections and two deaths
were reported prior to 1978 (12). An additional 15 cases were asymptomatic but identified with skin tests during that
period (13). One symptomatic case has been reported from 1979-2004 (14).
SOURCES / SPECIMENS: Lower respiratory tract samples, cerebrospinal fluid, sputum, skin and visceral lesions, and
soil samples from infected areas (southwestern United States, parts of Central and South America) (1, 2).
PRIMARY HAZARD: Inhalation of spores, parenteral inoculation or contact with mucous membranes (15, 16).
SPECIAL HAZARD: None.

SECTION VII – EXPOSURE CONTROLS / PERSONAL PROTECTION
RISK GROUP CLASSIFICATION: Risk group 3 (17). This risk group applies to the genus as a whole, and may not apply to
every species within the genus.
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CONTAINMENT REQUIREMENTS: Containment Level 3 facilities, equipment, and operational practices for work
involving infectious or potentially infectious materials, animals, or cultures.
PROTECTIVE CLOTHING: Personnel entering the laboratory should remove street clothing and jewelry, and change
into dedicated laboratory clothing and shoes, or don full coverage protective clothing (i.e., completely covering all
street clothing). Additional protection may be worn over laboratory clothing when infectious materials are directly
handled, such as solid-front gowns with tight fitting wrists, gloves, and respiratory protection. Eye protection must be
used where there is a known or potential risk of exposure to splashes (18).
OTHER PRECAUTIONS: All activities with infectious material should be conducted in a biological safety cabinet (BSC) or
other appropriate primary containment device in combination with personal protective equipment. Centrifugation of
infected materials must be carried out in closed containers placed in sealed safety cups, or in rotors that are loaded or
unloaded in a biological safety cabinet. The use of needles, syringes, and other sharp objects should be strictly
limited. Open wounds, cuts, scratches, and grazes should be covered with waterproof dressings. Additional
precautions should be considered with work involving animals or large scale activities (18).
SECTION VIII – HANDLING AND STORAGE
SPILLS: Allow aerosols to settle, then, wearing protective clothing, gently cover the spill with absorbent paper towel
and apply appropriate disinfectant, starting at the perimeter and working towards the center. Allow sufficient contact
time before starting the cleanup (18).
DISPOSAL: All wastes should be decontaminated before disposal either by steam sterilization, incineration or chemical
disinfection (18).
STORAGE: The infectious agent should be stored in a sealed and identified container (18).
SECTION IX – REGULATORY AND OTHER INFORMATION
REGULATORY INFORMATION: The import, transport, and use of pathogens in Canada is regulated under many
regulatory bodies, including the Public Health Agency of Canada, Health Canada, Canadian Food Inspection Agency,
Environment Canada, and Transport Canada. Users are responsible for ensuring they are compliant with all relevant
acts, regulations, guidelines, and standards.
UPDATED: November 2010
PREPARED BY: Pathogen Regulation Directorate, Public Health Agency of Canada

5.2 Recombinant DNA
Recombinant DNA molecules or genetically engineered organisms are defined as;
 Molecules which are constructed outside living cells by joining natural or synthetic DNA
segments to DNA molecules that can replicate in living cells or
 DNA molecules that result from the replications of those described above
In recent years “in vitro” incorporation of segments of genetic material from one cell into
another (recombinant DNA technology) has resulted in altered organisms that can manufacture
products such as vaccines, hormones, interferons, and enzymes. However, this biotechnology
can also carry a potential for harm and a genetically altered organism may be directly
pathogenic or toxic, or if released into the environment, crowd out beneficial organisms,
transfer undesirable genetic traits to wild species or mutate into a pathogenic form.
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Synthetic DNA segments which are likely to yield a potentially harmful agent are considered as
equivalent to their natural DNA counterpart. If the synthetic DNA segment is not expressed in
vivo as a biologically active polynucleotide or polypeptide, it is exempt from biohazard
restrictions.
Because some genetic manipulation does raise some significant possibility of risk, each case
needs to have a risk assessment defined in advance, to cover all the possible genetically
engineered organisms that might not be known, be created or used in the laboratory.
The following factors should be considered when determining the containment level of a
recombinant organism.
 The containment level of the recipient organism
 The containment level of the donor organism
 The replication competency of the recombinant organism
 The property of the donor protein to become incorporated into the recombinant
particle
 The potential pathogenic factors associated with the donor protein
If one of the components of the reaction is hazardous, the containment level required should
start at the level appropriate to the known hazard, and its containment level increased or
decreased accordingly.
Subsequent modifications depend on factors such as;
 Expression of the transferred gene in the recombinant organism
 Ability of the vector to survive outside the laboratory
 Expected interactions between transferred gene, host and other factors
In any research with genes coding for hazardous products, host vector systems with limited
ability to survive outside the laboratory should be used; their use will reduce the containment
level required.

5.3 Biological toxins
Biological toxins are becoming increasingly accessible, whether from natural or synthetic
sources. Some of these toxins can cause death or severe incapacitation even at low exposures.
As toxins do not replicate, are not infectious and usually difficult to transmit manually, they can
be handled safely with the proper precautions. Many have low volatility and are relatively
unstable in the environment.
The main risk with handling them is accidental exposure through mucus membrane
contamination, aerosol generation, needle sticks, or accidents that compromise the skin barrier.
5.4 Cell lines, tissue and cell cultures
The potential laboratory hazards associated with human cells and tissues include blood borne
pathogens such as bacteria, fungi, mycoplasma, viruses, parasites and prions as well as agents
such as Mycobacterium tuberculosis that may be present in lung tissue.
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Fixed tissues and tissue sections from human and animal sources that are fixed with chemicals
may be handled under Containment Level 1, as generally these chemicals inhibit biological
activity.
Although cell lines do not inherently pose a risk to the individuals manipulating them in the
laboratory, because of their potential to contain pathogenic organisms, an assessment must be
made as to the level of hazard associated with a particular line and for every new cell line. This is
required for non-recombinant as well a recombinant cell lines, and the cell line is to be handled
at the containment level appropriate to the level of risk determined by the assessment.
Risk groups and containment levels for specific pathogens can be obtained from the Pathogen
Safety Data Sheets through the Public Health Agency of Canada website.
Cell lines can be grown in an altered manner and with manipulations that may change the
behavior of the cell line to a more hazardous state, and a higher level of containment is then
required.
Cell cultures may also carry unsuspected oncogenic, allergenic or latent infectious particles so it
is prudent to treat all eukaryotic cultures as Risk Group 2 and to use Containment Level 2
facilities and work practices whenever working with them.
Cell lines which are known to contain or be contaminated with a biohazardous agent ( e.g.,
bacteria or virus) must be assigned the same containment level as the agent. The following list
contains cells that should be considered Containment Level 2.







Cell lines from blood, lymphoid, and neural tissue from primates
All primary cell lines, human or primate
Secondary (immortalized) cell lines originating from lymphoid or neural tissue
Cell lines exposed to or transformed by a human or primate oncogenic virus.
Pathogen deliberately introduced or known endogenous contaminant.
Fresh or frozen tissue and all cultured cells new to the laboratory until proven to be
free of infectious agents.

5.5 Human tissues and fluid
The purpose of this exposure control plan is to eliminate or minimize employee, student and
first aid attendants’ occupational exposure to blood or other potentially body fluids.
Preventing Exposure
All samples of human blood, blood components or products and other bodily fluids, as well as
unfixed tissue, cell or organ cultures of human origin, are to be regarded as potentially
hazardous and treated as such due to the possible presence of HIV-1, HIV-11, Hepatitis B and C
as well as other viruses and pathogens. These practices apply to all samples, fresh or frozen,
from the time they are brought into the laboratory to the time they are denatured by chemical
or heat treatment thereby rendering them as non-toxic. Thus, samples treated with protein or
DNA denaturing enzymes can be regarded as safe once they are thus treated.
All persons working with human blood and bodily fluids must be vaccinated for Hepatitis B.
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CHAPTER 6 - CONTAINMENT AND CLASSIFICATION
6.1 Identification of Biohazardous Material
All users of biohazardous material at UNBC must be accountable for any biohazardous material
that they possess. Biohazardous material encompasses, but is not limited to, biological agents,
toxins, or products of these materials. The material must include and updated inventory and
stored in an area with restricted access to authorized personnel.
The institution must know the following:
 Who is working with and storing biohazardous material
 Where the material is worked with and where it is stored
 When and to whom the materials are transferred
 When and how the materials are destroyed

6.2 Access
Access to secure areas and biohazardous material is the responsibility of the area supervisor or
the Principal Investigator.
 There must be controlled access to areas where biohazardous materials are used and
stored.
 Laboratories and animal facilities are to be separated from the public and locked at all
times.
 Storage rooms, cabinets, freezers and refrigerators containing biohazardous material
are to be locked at all times when located in unattended storage areas.
 Access is restricted to the laboratory area and the supervisors must know who is in this
area.
 Visitors must be escorted and follow all facility policies and procedures.
 Laboratory keys are not to be shared with unauthorized personnel.
 Lost keys are to be reported to UNBC Facilities and Security.
 Access for routine cleaning, maintenance and repairs in restricted areas should be
limited to hours when regular employees are present.

6.3 Risk Groups
Risk groups are recognized internationally by the WHO and usually match up with
containment levels. A complete list can be found on the Health Canada website under
infectious diseases. Pathogens and their associated Risk groups will no longer be a static
part of the hardcopy guidelines. Instead a dynamic list is maintained on the Public Health
Agency of Canada website in order to update and accommodate on going risk assessments
of risk or current pathogens and addition of new pathogens to the list.
In the existing guidelines biological agents are classified according to risk. The judgment of
the inherent risks of pathogens, are based on such factors as:
 The existence (or not) of effective therapies
 The availability of immunization against the specified pathogen
 The presence or absence of vectors
 The quantity of the biological agent being used
 Whether the pathogen is indigenous or exotic
 Is it an emerging pathogen with as yet unknown characteristics
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Classification of organisms according to risk group has traditionally been used to categorize
the relative hazards of infective organisms. The factors used to determine which risk group
falls into is based upon the particular characteristics of the organism:
 Pathogenicity
 Infective dose
 Mode of transmission
 Host range
 Availability of effective preventative measures
 Availability of effective treatment
4 RISK CLASSIFICATIONS OF INFECTIOUS MATERIAL
Risk Group
1
(lowest)
Basic Laboratory, clean open bench, no
BSC needed (unlikely to cause disease
in healthy workers/animals/plants)
2
Biological safety cabinet needed
Pathogens spread via ingestion,
inoculation and mucous membrane
routes

Individual

Low

Moderate

Community

Examples

Low

-non-infectious bacteria
-E. coli
-Lactobacillus spp.

Low

3
Pathogen transmitted by aerosols
High
Low
HEPA filtration required, respiratory
protection
4
(highest)
serious human disease that may not be
High
High
treatable, easily transmitted
self-contained lab
*complete list of pathogens/level see Public Safety Data Sheets (PSDS) at
www.publichealth.gc.ca

-Influenza virus
-Herpes simplex
-Hepatitis (A, B, C, D, E)
-Tetanus
-Hepatitis (some C’s)
-West Nile
-Anthrax
-TB
-Ebola virus
-Herpes B

The table above summarizes how agents are classified by taking into consideration how much
risk there is on the individual and the community as a whole. For example Risk Group 2 has
Moderate individual risk, low community risk. This includes any pathogen that can cause human
or animal disease, but unlikely to be a serious hazard to laboratory workers, the community,
livestock or the environment. Lab exposures may cause serious infection, but effective
treatment and preventive measures are available and the risk of spread of infection is limited.
The use of standard microbiological practices must be used in the laboratory with appropriate
personal protective equipment such as gloves, lab coats, and protective eye wear.
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Currently no material designated as Risk Group 3 or 4 may be brought into the University for
research or teaching purposes. Please contact the Biosafety Officer and/or Laboratory Safety
Committee for approval, if you are considering working with any of these agents.

6.4 Containment levels
There are four physical containment levels which are outlined in the Health Canada Guidelines.
Microbiological agents are typically, but not always, handled in containment facilities at the
same level as their risk group. (Risk Group ≠ Containment Level). The containment level may
be changed if large volumes or aerosols are involved, but the Risk Group is never changed.

6.4.1 Containment Level 1 (CL1):
This refers to the basic laboratory that handles low risk agents. CL1 does not require any special
design features beyond those suitable for a well-designed and functional laboratory. Work may
be done on open bench tops. Containment is achieved by following basic microbiology
laboratory procedures (refer to procedures section in this manual for a review of basic lab skills).

6.4.2 Containment Level 2 (CL2):
CL2 labs will use ‘primary containment’ procedures, such as using appropriate personal
protective equipment (i.e., gloves, lab coats, protective eyewear) and using containment devices
such as Biological Safety Cabinets (BSC’s)
UNBC does have several level 2 labs on campus. If you will be working with any of the following
in your lab must be registered as a level 2 prior to receiving these agents.
If you are using the following you must register as a level 2 lab:
 Microorganisms of low biohazard potential such as those in Risk Group 2, (RG 2), or
Biosafety Level 2, (BL 2).
 Recombinant DNA activity requiring BL2 physical containment including animal studies
that involve the construction of transgenic animals including human cells.
 Non-recombinant cell and/or tissue culture systems that require this level of
containment.
 Oncogenic viral systems classified as low risk.
 Introduction of Risk Group 1 materials into experimental animals.
 Production activities with Risk Group 1 organisms.
Minimal physical requirements include the following:
 Biosafety cabinets – Class II, either Type A1 or A2 cabinet, properly maintained and
certified annually or when moved or repaired
 Clean, uncluttered benches and work spaces and floors
 Sink for hand washing
 Eyewash station readily accessible
 Waste handling – autoclave, incineration, or chemical disinfection available nearby
 Centrifuges with sealed rotors or safety caps
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6.4.3 Containment Level 3 (CL3):
CL3 labs use ‘primary and secondary’ containment barriers to minimize the release of infectious
organisms. These secondary measures include using appropriate respiratory protection, HEPA
filtration of exhausted lab air and strictly controlled laboratory access.
There are currently no Level 3 laboratories at UNBC at this time.

6.4.4 Containment Level 4 (CL4):
CL4 labs are isolated units, structurally independent of other areas. Maximum containment of
the agent is achieved by complete sealing of the facility perimeter with confirmation by pressure
decay testing; isolation of the researcher from the agent by using a positive pressure suit or the
use of a Class III Biological Safety Cabinet.
There are currently no level 4 labs at UNBC. In Canada, Winnipeg is the only facility that is
classified and set up as a Containment Level 4.

6.5 Risk Assessment
Risk Assessment will help identify which Containment levels should be used with an agent and
the minimum safety measures and protocols needed to work with an agent safely. Risk
Assessments are best done as a committee involving individuals with varying expertise and
responsibilities such as, the lab supervisor, facility director, Principle Investigator, microbiologist,
and the Biosafety Officer.
Containment Levels and Risk Groups do not necessarily equate with each other.
 The Risk Group does not take into account the manipulation of a particular
organism or the quantity of it.
 Containment is achieved through the use of appropriate safety equipment,
facility design and laboratory procedures and practice, and is dependent on the
both the Risk Group of the materials being used and the manipulations and
procedures that are being performed.
The control of biohazardous material at UNBC is maintained by a permit system and must be
reviewed and approved by the UNBC Lab Safety Committee prior to work with such material.
The UNBC Lab Safety Committee determines the biosecurity requirements based on the results
of the risk assessments of a biohazardous material. The risk assessment includes infectious
disease risk, weaponization, consequences of release, and level of threat.
Before any work is started with any Risk Group 2 or higher agent, a risk assessment should be
performed. Risk Group 2 agents are no longer able to be ordered or purchased without proper
inspections and permits.
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CHAPTER 7 - BIOSAFTEY LABORATORY PROCEDURES
7.1 INSPECTIONS AND PERMITS
7.1.1 Requirements for Laboratories using any Risk Group 2 Agents















The laboratory must be separated from public areas by a door which must be lockable.
Laboratory access must be limited to authorized personnel.
Laboratory doors must have appropriate signs for biohazard level, containment level,
contact information and entry requirements.
Laboratory doors must be large enough for passage of anticipated equipment.
Laboratory doors must be kept closed at all times.
Office and paperwork areas must be located outside the containment laboratory.
Working surfaces, doors and frames, and casework should be non-absorptive and any
damages surfaces repaired as soon as possible.
Interior coatings must be resistant to gas and chemicals for disinfection and fumigation
purposes.
Windows must be screened.
Hooks must be available for laboratory coats/coveralls and street clothes separated
from laboratory clothing.
Hand washing sinks must be located near the laboratory exit, preferably “hands-free”
capability.
An emergency eyewash station and shower must be easily available nearby.
Biological Safety Cabinets (Class II, either Type A1 or A2), must be located inside the
laboratory away from high traffic areas and must be certified annually or when moved
or filters changed.
Waste handling; autoclaving, incinerating, or chemical disinfection must be available
nearby.

7.1.2 Inspections
All laboratories working with Risk Group 2 must be inspected annually by the Biosafety Officer

7.1.3 Permits
Are issued by the Biosafety Officer and must be displayed on the door to the laboratory.

7.2 Level 2 Biosafety laboratory Procedures
Containment Level 2 requirements are as follows as per Laboratory Biosafety Guidelines, 3rd
Edition, Health Canada, 2004. These apply to laboratories that handle Risk Group 2 agents which
are those pathogens that can cause human disease, but under normal circumstances, are
unlikely to be a serious hazard to lab workers, the community, livestock, or the environment.
Standard Microbiological Laboratory Practices
 The Laboratory supervisor must enforce the institutional policies that control access to
the lab, and doors to the lab must not be left open.
 The institutional Biosafety Manual must be available nearby.
 A procedure manual must be available and followed by all Staff and students.
 Persons must wash their hands after working with potentially biohazardous material
and before leaving the lab.
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Open wounds of any kind must be covered with appropriate dressing.
Eating, drinking, smoking, handling contact lenses, applying cosmetics are not permitted
in lab areas.
Food must be stored outside the laboratory area in designated places.
Mouth pipetting is prohibited.
Personal protective clothing and suitable footwear must be worn by all personnel,
including visitors. The institution is responsible for laundering after decontamination if
necessary.
In special circumstances lab personnel may need appropriate immunizations for agents
handled and require medical surveillance and monitoring and records kept.
Biological Safety Cabinets must be used for Level 2 procedures.
Centrifugation is to be performed using screw cap or pressure seal tubes. If there is any
possibility of leakage, the centrifuge chamber and rotor must be decontaminated
immediately.
Growth chambers and shakers for bacteria should be covered and mold and
microorganism inhibitors used in water baths.
Plastic containers should be used whenever possible.
Laboratory clothing must be separated from street clothing and not worn or stored in
non- laboratory areas.
All personnel must receive training on the potential hazards associated with the work
involved and the necessary precautions to be taken to avoid exposure to biohazards and
to prevent the release of such material in the environment.
Use of needles, syringes and other sharp objects should be limited and disposed of in
appropriate puncture proof containers.
Appropriate signage indicating the nature of the biohazard and any relevant information
must be posted outside the laboratory door, and contact information of the laboratory
supervisor listed.
Laboratories are to be kept clean and tidy with no extraneous materials stored there
that is not pertinent to the work and cannot be easily decontaminated.
Work surfaces are to be cleaned and decontaminated after the work day or after any
spill of potentially biohazardous material.
Effective disinfectants against materials being used and stored must be available and
accessible at all times.
All contaminated materials and equipment must be decontaminated before leaving the
laboratory area for servicing or disposal.
Efficacy monitoring of autoclaves must be done on a regular basis with biological
indicators and records of such kept for one year as well as cycle logs.
Leak proof containers are to be used for transporting biohazardous material within the
facilities.
Spills, accidents and exposure to biohazardous material must be reported immediately
to the laboratory supervisor, records kept of such incidents and any resulting
investigations.
Emergency procedures for spill clean ups, BSC failure, and other emergencies must be
written and easily accessible and followed.
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7.3 Inventory Control Procedures







Written records of biohazardous materials must be updated each time they are used,
received and destroyed.
Inventories of biohazardous material must be current and available for review by the
Biosafety Officer, UNBC Lab Safety Committee or other inspection agency.
The BO is responsible for having secure duplicate inventory records of biohazardous
material and keeping it indefinitely.
Prior to shipment, the BO must be contacted to complete any necessary paperwork for
PHAC and CFIA.
There must be adequate training of those who are working with biohazardous materials.
Anyone working with biohazardous material must have a laboratory emergency plan.

The inventory shall keep track of the following:
 Name of material
 Catalogue number and lot number if known
 Quantity
 Source, commercial or private
 Date material received
 Date material used
 Name of person using
 Record of transfers within and outside of the institution
 Labeling of samples
 Date material destroyed and decontamination method
 Where material may be stored

7.4 Importing Pathogens into Canada
Human, animal and plant pathogens imported into Canada that are classified as greater than
Risk Group 1, require importation permits from either the Public Health Agency of Canada
(PHAC), the Canadian Food Inspection Agency (CFIA), or both, if the pathogen affects animals as
well as humans.
The Public Health Agency of Canada has regulations to control the importation of human
pathogens into Canada and to ensure that adequate facilities exist for proper handling and
containing of these pathogens. These regulations allow PHAC to assess, control and manage the
risk of inadvertent transmission of communicable disease caused by imported pathogens.
Every person importing a human pathogen in Risk Group 2, 3 or 4 must obtain an importation
permit.
Consult the UNBC Biosafety Officer and Public Health Agency of Canada website;
www.publichealth.gc.ca for more information.
The Canadian Food Inspection Agency is dedicated to safeguarding food, animals and plants
which enhances the wellbeing of Canada’s peoples, environment and economy. It also shares
the responsibility with Health Canada for regulating products from biotechnology.
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The Health of Animal Act and its regulations provide the legislative authority to control the use
of imported animal pathogens as well as pathogens associated with reportable animal diseases.
A permit is required for the importation of all animal pathogens into Canada.
The Office of Biohazard Containment and Safety (OBCS) of the CFIA reviews permit applications
for the importation of animal and zoonotic pathogens, assess containment facilities for import
purposes, and issues the import permits. The division also maintains a database of animal and
zoonotic pathogens and their corresponding containment levels.
For more information on this, consult the UNBC Biosafety Officer and the Canadian Food
Inspection Agency website; www.inspection.gc.ca .

7.5 Material Transfer Agreements (MTA’s)
Material transfer agreements are legal agreements used for UNBC to assume responsibility for
the use of the material that is being transferred to the campus from another research institution
or supply house. These legal documents can only be signed by the Vice President of Research on
behalf of the university.
For more information, contact the UNBC Office of Research and the Biosafety Officer.

7.6 Transportation of Biohazardous Materials
The Biosafety Officer must be notified for permission to acquire or transport specific biohazards.
Because of the potential of exposing other individuals to the biohazards of infectious material,
the transport is strictly regulated for both land and air. Use of regular mail for shipment of
material that is known to be infectious is strictly prohibited by Canada Post.
It is the responsibility of the sender/ recipient of the biohazardous material to ensure that all
regulations are followed and that permit requirements have been met. For more information,
contact the UNBC Biosafety Officer to register for the mandatory training before shipping
infectious material either by land or by air.
International agencies and associations such as the World Health Organization, the International
Civil Aviation Organization, and the International Air Transport Association have developed
standards for the safe international shipment of infectious substances.

7.6.1 Out of the Country or out of Prince George city limits:
The transportation of infectious substances within Canada is administered through Transport
Canada and regulated by the Transportation of Dangerous Goods Regulations (TDG) (SOR/8577). The regulation defines the labeling, packaging and documentation requirements. For more
information see the website http:// www.tc.gc.ca/
Transport Canada not only states that the package must meet specific requirements, but that
the consignor must also have an Emergency Response Assistance Plan (ERAP) registered with
them prior to shipping the package.
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Shipping infectious material by air is also regulated by the Dangerous Goods Regulations of the
International Air Transport Association, (IATA) For more information see the website
http://www.iata.org /

7.6.2 Local within University or Prince George city limits:
The transportation of biohazarous material off the UNBC campus to or from a local laboratory,
clinic or other facility must conform to the Transport of Dangerous Goods Act and Regulations.
Agents classified as Level 1 or Level 2 may be moved within the local UNBC campus between
buildings and within buildings without prior authorization, provided that adequate precautions
are taken. This requires sealed containers that ensure adequate protection from escape of the
material within, even if the container is dropped on concrete. The exterior of the container must
be free of any biozardous material.
When transporting Level 2 material within or between laboratories, precautions must be taken
to control the risks associated with a spill or a leak.
 Limit the number of moves
 Reduce the possibility of breakage and leakage by using strong resistant containers, with
screw caps, not snap caps. Use unbreakable, leak proof secondary containers such as
zipper locked freezer bags for small tubes.
 Use a cart with guard rails or raised edge for heavier items, and load so that a bump or
knock will not dislodge the contents.
 Contain the material in the event of a leak or spill with a tray or pan with raised sides.
When moving infectious substances from one building to another, the following precautions
must also be taken.
 Place cushioning absorbent material around the primary breakage resistant, leak proof
container.
 Use a secondary leak proof container that will withstand dropping or crushing while in
transit
 If the material must be kept refrigerated or frozen during transport, place the coolant
such as ice or dry ice, inside an insulated, tertiary vessel. To prevent rupture of the
package, ensure that dry ice is able to vent to release carbon dioxide gas.

7.7 Prevention of Biohazardous Spills
For all non biohazardous and ethidium bromide spills please refer to the Chemical Laboratory
Safety and Methodology Manual.
Prevention of spills should be the first priority and general precautions should be in place. An
emergency spill response protocol specific for the microorganisms in use should be posted in a
visible location with the laboratory. Prevention of spills, include but are not limited to the
following:




Use plastics rather than breakable glassware whenever possible.
Transport materials on carts that have lipped shelves, using secondary containers if
possible.
Do not rush through procedures or when moving goods and materials.
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Be aware of how heavy or awkward some items may be to carry by hand and use carts
or extra help.

SUGGESTED BIOHAZARDOUS SPILL KIT
The spill kit should be stored in a visible or marked accessible location within or immediately
outside the laboratory. The following items are suggested for a basic spill kit which should be
assembled in a single container (e.g. a large bucket) .An appropriate chemical decontaminate
for the agent being used
• Materials to absorb liquids after decontamination, i.e. paper towels, absorbent lab
pads.
• Appropriate personal protective equipment to wear during the clean-up procedure.
Gloves, long-sleeved lab coat, and eye/facial protection will be adequate in most
cases.
• A mechanical means of handling broken glass, i.e. tongs, forceps, autoclavable dust
pans or any other method that prevents direct contact with the broken glass.
• Biohazard bags, sharps containers and/or other containers to place the material in
for further treatment or disposal.

7.8 Responsibility for Biohazardous Spill Clean Up








Responsibility for spill cleanup is shared between several people, depending on the
degree of hazard. The person who causes the spill is always responsible for either the
cleanup or ensuring that someone with the necessary equipment and expertise has
been informed of the spill.
Before attempting to clean up any spill, ensure that you have appropriate protective
protection such as lab coats and gloves before retrieving the spill kit from its storage.
All spills must be cleaned up as soon as possible and must be reported by the student to
the Principal Investigator or the lab supervisor.
Complete all sections of the report form and deliver to the laboratory supervisor to
deliver to the UNBC Risk and Safety coordinator.
Anyone working with biological materials must receive training in spill clean-up
appropriate for materials routinely used.
Always label contents of all containers and waste buckets.

7.8.1 Risk Group 1 or basic Spill Clean-up








Don lab coats and gloves before proceeding.
Pick up any broken glass with forceps and dispose of this in a puncture proof
container.
Cover spill with absorbent material such as paper towels.
Starting from outside edge of the spill and working inwards, saturate the spill with
the appropriate disinfectant. Bleach is usually acceptable for most lever 2
pathogens. Refer to the PSDS to ensure you are using an appropriate disinfectant
for your biological material.
Allow to sit for a minimum of 20 minutes to ensure sufficient contact time.
Pick up used absorbent material and place in plastic garbage bag.
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Wipe spill area again with detergent and hot water, rinse with clean water
Follow proper regulations for the disposal of biohazard bag and sharps container.
Remove your gloves.
Wash your hands well.
Notify your Supervisor and/or Biosafety Officer

7.8.2 Risk Group 2 Spill Clean Up
This information outlines basic procedures for dealing with small spills, as well as spills of 250mls
or larger in an open area.




















Small spills can be cleaned up immediately by lab personnel, provided that the organism
does not pose a health risk.
Evacuate all personnel in the area for 30 minutes. This allows any aerosols to settle.
Remove any contaminated clothing and gloves and place in biohazard bags to be
decontaminated later.
Close doors to area.
Post “ Do Not Enter” signs on doors.
Wash hands and any exposed skin
Don clean protective clothing and gloves.
Assemble spill kit and prepare disinfectant.
Pick up any broken glass with forceps and save for decontamination.
Pour disinfectant around spill, working from the outside in, and gently mix to avoid
creating aerosols.
Allow disinfectant 20 minutes of contact time with spill.
Clean up liquid with absorbent material provided. Working from the outside in and
place in leak proof bag or container.
Collect any contaminated materials with forceps or squeegee and place in biohazard bag
or biohazard container for later decontamination.
Autoclave any items that have not been in contact with bleach or disinfectant.
Wipe area again with disinfectant.
Wipe down any contaminated adjacent equipment, surface areas or furniture with
disinfectant.
Remove personal protective clothing, gloves and goggles and place in biohazard bag for
autoclaving.
Wash hands and any exposed skin again.
Notify your Supervisor and/or Biosafety Officer

7.8.3 Spill Clean Up of Biohazardous Toxins
In the event of a spill, avoid splashes or generating aerosols during cleanup by covering the spill
with paper towels or other disposable absorbent material.
Depending on the toxin, contaminated materials and toxin waste solutions can be inactivated by
incineration, extensive autoclaving or by soaking in suitable decontamination solutions.



Apply an appropriate decontamination solution to the spill (Refer to PSDS).
Beginning at the perimeter and working towards the center carefully avoiding any
splashing, pour decontamination solution slowly.
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Allow sufficient contact time to completely inactivate the toxin (Refer to PSDS).
Place all disposable cleaning material in secondary containers and autoclave and dispose
of as toxic waste.
General guidelines for laboratory decontamination of toxins can be misleading due to
variations in experimental conditions, matrix composition, and criteria for assessing
toxin activity.
Many toxins are inactivated with dilute sodium hydroxide (NaOH) at concentrations of
0.1 – 0.25 N and/or sodium hypochlorite (NaOCl) bleach solutions of 0.1 – 0.5%, freshly
prepared.

When working with toxins the following extra pre-cautions should be followed:
 Laboratory work with toxins should be done only in designated, clearly posted rooms with
controlled access and designated benches.
 A specific chemical hygiene program should be in place, with no unrelated and nonessential
work being performed in the area.
 Inventory must be controlled to account for toxin use, storage, and disposition.
 Toxins must be stored in a restricted area in sealed and labeled containers with contact
information readily available.
 Containers holding toxins should be opened in a biosafety cabinet or fume hood.
 Consideration must be given in all experiments to avoid the generation of aerosols.
 Centrifugation of toxins should be performed using thick walled tubes in safety centrifuge
cups or sealed rotors and opened only in a Biological Safety Cabinet.
 The outside of primary toxin containers must be decontaminated and placed in a secondary
container after work is completed and before removing from the Biological Safety Cabinet.
 Toxin solutions should be transported in leak/spill proof secondary containers
 Select and use correction respiratory protection devices when working with dry toxins
 The Biological Safety cabinets used for toxins should be clearly labeled and use restricted.
For more information on toxin handling and decontamination, refer to the U.S. Department of
Health and Human Services Manual, 5th Ed. www.cdc.gov/biosafety/publications/bmbl5/

7.8.4 Spill Clean Up of human blood/fluids










Isolate the area with a sign or tape.
Wear gloves, lab coat, goggles and mask.
Use Spill Kit provided.
Avoid contact of substances with footwear or clothes.
Use a dust pan and broom or brush to pick up trash, not your hands.
Use tongs to pick up any broken glass and place in hard sided container.
Hold garbage bags away from your body and do not push down on the contents.
Always tie off garbage bags securely.
Place garbage bag in red biomedical waste bucket provided.

When working with human blood, tissues or fluids the following extra pre-cautions should be
followed:
 Universal precautions must be followed at all times, as human blood, tissue and
bodily fluids should be considered infectious. Serological screening of specimens
does not guarantee the specimen is free of other infectious agents.
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All samples must be received in sealed containers which do not show evidence of
spillage or breakage.
Appropriate signage indicating the nature of the hazard being used must be posted
outside the laboratory door.
Blood or bodily fluids stored in containers must be opened and handled in such a
way as to prevent aerosol formation.
Centrifuge material with a cap on and load and unload centrifuge rotors in a
biosafety cabinet.
Ensure caps are on containers securely before mixing.
Whenever possible, all samples are to be opened and worked with in a Biological
Safety Cabinet, (CL-2) especially if there is a risk of creating aerosols.
All surfaces in hoods and lab benches are to be covered in bench paper, and paper
removed after usage.
Laboratory benches and equipment are to be cleaned and disinfected with
appropriate disinfectant after each use.
Do not recap needles, but dispose both the syringe and needle into a puncture
resistant sharps container.
Always use gloves when handling human blood, tissue and bodily fluids.
Gloves are disposed of when contaminated, removed when work with infectious
materials is completed, changed between subjects and are not worn outside the
laboratory.
All liquid wastes generated in the course of the experiments are to be collected in
plastic containers marked Biohazard and treated with 10% household bleach,
disposing after 24 hours of exposure.
Samples of solid waste generated in the course of experiments are to be collected in
plastic bags marked Biohazard and then to be autoclaved for 30 minutes before
disposal.
Samples must not be frozen in glass containers, but in plastic ones and identified
with an appropriate Biohazard warning label.
Protective lab coats must be worn by all personnel who are working with human
blood, tissue, and bodily fluids.
Lab coats must be removed prior to leaving the area, and soiled coats must not be
worn, but placed in an appropriate container for commercial laundering.
Eye and/or face protection must be worn at all times for anticipated splashes or
sprays of infectious materials to the face.
Wash your hands when finishing the work and before you leave the laboratory.
If you are exposed overtly to blood, wash the area or wound thoroughly with soap
and water and seek medical attention within 1-2 hours. If there is an eye/mucosa
splash, flush well with water and seek medical attention as well.
All accidents, including puncture wounds and spills, which occur during the course
of an experiment must be reported to the Principle Investigator and the UNBC
Biosafety Officer.

7.8.5 Spill Clean Up of Biohazards in Biological Safety Cabinets
Any spills in a Biosafety Cabinet must be cleaned up immediately with the same procedures as
with spills in an open area, but with some extra steps.
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If a spill occurs in a biosafety cabinet, clean up immediately with the cabinet still
operating.
Use a suitable solution of decontaminant to spray or wash cabinet walls and bench.
A solution of 10% household bleach or 70% alcohol is usually effective.
If there is broken glass involved, pick up the glass with forceps and deposit in
appropriate container in the cabinet.
Any items in the cabinet at the time of the spill must be thoroughly cleaned with a
disinfectant if they cannot be autoclaved prior to removal from the cabinet.
Allow the cabinet to run for 10 minutes prior to resuming work.

7.8.6 Biohazardous Decontamination in the Laboratory
Decontamination includes both sterilization and disinfection, and is the reduction of
microorganisms to an acceptable level. It is a process or treatment that renders a device,
instrument or work surface safe to handle.
All infectious materials must be decontaminated before disposal. Information on the
susceptibility of a particular microorganism to disinfectants and physical inactivation procedures
can be found in the Pathogen Safety Data Sheet for that agent. Each individual working with
biohazardous material is responsible for its proper handling.
Each laboratory is responsibility for ensuring materials, equipment, surfaces, rooms, and
samples from containment zones are properly decontaminated.
Every laboratory where biohazardous material is being handled must have effective
decontamination procedures. Work areas are to be cleaned and disinfected prior to leaving the
laboratory for the day.
General Procedures:
 All infections materials and all contaminated equipment or apparatus must be
decontaminated before being washed, stored, or discarded.
 Biohazardous material should be decontaminated at the end of the day or placed in a
confined, secure place until this is done.
 Biohazardous materials should not be placed in autoclaves overnight in anticipation of
autoclaving the next day.
 All laboratories containing Biohazardous material should designate two separate areas
or containers labeled “Biohazardous, to be decontaminated” and “Non- Infectious, to
be cleaned”.
 Standard Operating Procedures for Decontaminating Biohazards must be available in
the laboratory.
 Autoclaves must be used with biological/chemical indicators on a regular basis to test
for efficacy.
 The printed record of an autoclave’s individual run must be saved in a secure place for
at least a year for maintenance, servicing, and history.
 All floors, benches, and other surfaces where biohazardous material has been handled
should be disinfected as often as required with the appropriate disinfectant.
 Stock solutions of suitable disinfectants should be maintained in the laboratory.
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Autoclave waste containers should be provided for easy disposal of decontaminated
waste.
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CHAPTER 8 – BIOHAZARDOUS WASTE MANAGEMENT
For disposal of all non biohazardous and ethidium bromide waste please refer to the Chemical
Laboratory Safety and Methodology Manual.
A biohazard is a biological agent or substance present or arising from the work environment
which presents or may present a hazard to the health or well-being of the worker or community.
UNBC follows the Health Canada Laboratory Biosafety Guidelines which require that any
biohazardous material must not be disposed of with regular waste and must be decontaminated
before disposal or cleaning for reuse. This is to protect individuals and the community from
unnecessary exposure to such material. The laboratory using this material is responsible for
proper treatment and disposal.
Biohazardous waste encompasses the following material:
 Animal anatomical waste such as body parts, carcasses, organs.
 Non-anatomical waste such as sharps and disposable instruments and equipment
which have contacted animal or human blood, biological fluids, or tissues.
 Tissue or microbial cultures and material contaminated by such cultures.
 Live vaccines.
 Containers or materials saturated with blood products.
 Please see the UNBC Biosafety Officer regarding the disposal of any human
anatomical waste.

8.1 Biohazardous Waste Handling





Biohazard waste must not be stored for any length of time, and should be disposed of
frequently to reduce accumulation of this material in work areas. Hazardous biological
waste must be segregated from non-hazardous waste in appropriate containment and is
essential in reducing pollution.
If waste material must be stored before decontamination, it must be in a locked area at
4oC or lower and treated as soon as possible with no longer than 30 days storage.
All stored biohazard waste must be in sturdy leak proof and puncture proof containers
and identified as to the contents, the name of the user and date of storage. A Biohazard
symbol must be displayed on the outer container.

8.2 Biohazardous Waste Containment
Unlike chemicals, infectious material has the ability to replicate, thus there is no “safe” level for
release into the environment.
Each lab must have well defined procedures for waste disposal to protect workers, maintenance
and cleaning staff from exposure to biohazardous materials. At UNBC, all decontaminated
material is collected and stored for regular removal by the Dispensing Chemist.
Principal Investigators and Supervisors are responsible for ensuring that all employees and
students are trained and familiar with proper waste disposal procedures and that all lab
procedures are in conformance with these requirements.
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There are approved, specified containers in each lab for segregating waste at UNBC.
The designated sharps container on each lab bench. Sharps include needles and
syringes, scalpel and razor blades, and clinical items that may puncture such as Pasteur
pipettes.
Waste containing liquids must be in leak-proof, unbreakable containers prior to
disposal.

Biohazard Contaminated
Waste
NON-TISSUE
Biohazardous Waste
TISSUE

Debris Contaminated with
Biohazardous or Nuisance
Biological Material, but No
Tissue
Biohazardous and Nuisance
Biological Waste Associated
Debris

Yellow Biomedical Waste
Bucket

Red Biomedical Waste Bucket

8.3 Decontamination of Biohazardous Waste
Decontamination is considered a procedure in the containment barrier to prevent occupational
exposure to infectious agents and/or the accidental release of agents. Approved
decontamination methods include autoclaving (heat sterilization), dry heat or gas sterilization,
incineration or disinfection with the appropriate chemical. Each laboratory is responsible for
their decontamination procedures, which should be part of the laboratory SOP’s, and lab
workers must be trained in these procedures.
Mixed waste such as infectious waste that is radioactive should first be chemically inactivated
with 10% chlorine bleach before being labeled and disposed of as radioactive waste. Do not
autoclave radioactive waste.
For decontaminated biohazard waste pick up, please contact the UNBC dispensing Chemist.

8.4 Transport of Biohazardous Waste
Precautions must be taken whenever biohazardous waste is moved from one area to another to
control the risks of leakage or spillage and to contain any leaks or spills. Limit the number of
moves, and use leak-proof and break resistant containers that are closed securely. Use carts that
have guard rails or raised edges for secure transport.
For transport beyond the local laboratory or building, the regulations from Transport Canada are
followed. See the Canadian Transport of Dangerous Goods Regulations. Shippers of dangerous
goods, including biohazardous material are required to be certified with the proper training. See
the UNBC Safety Office for more information regarding this matter.
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CHAPTER 9 - EQUIPMENT
9.1 Biological Safety Cabinets (BSC)
Types and Classes of BSC’s
There are 3 classes of BSCs Class I, Class II (with many subtypes within) and Class III. Please refer
to the Biosafety Officer to ensure you are working with the correct Class of BSC. More detailed
information can be found in the Public Health Canada Laboratory Biosafety Guidelines.
Class I cabinets have unrecirculated airflow away from the operator that is discharged to the
atmosphere after filtration through a HEPA filter. They provide good operator protection but do
not protect the material within the cabinet (the product) from contamination.
Class II cabinets are designed for personnel, product and environmental protection. They are
designed for work involving microorganisms in containment levels 2, 3 and 4 laboratories and
are divided into two types (A and B) on the basis of construction type, airflow velocities and
patterns, and exhaust systems(4).
Class III cabinets are totally enclosed and gas-tight with HEPA filtered supply and exhaust air.
Work is performed with attached long-sleeved gloves. The cabinet is kept under negative
pressure of at least 120 Pa (0.5 in. w.g.), and airflow is maintained by a dedicated exterior
exhaust system.
Containment
Biological safety cabinets provide containment for aerosols and separate the work material from
the worker and the environment while providing clean air within the enclosed area.
How it works
These cabinets contain fans that direct air into a non-turbulent curtain which is called a laminar
air flow.
They provide effective containment and are designed to provide protection for workers, the
material and the environment when users observe basic guidelines for their use.
Filtered air is drawn into the cabinet across the work surface and the air is re-filtered before it is
vented out. Thus it will maintain a sterile work area by providing a curtain of air between the
worker and the material. Most of these cabinets have a UV light for extra protection which is
turned off when the cabinet is being used.
Some BSC’s are designed to provide only a sterile work surface and do not protect the worker.
One must understand what level cabinet is being used and how to use and operate it correctly
for maximum protection.
Within type (A), there are two subtypes, A1 (formerly designated type A) and A2 (formerly
designated type B3). Within type (B), there are two subtypes, B1 and B2. Class II cabinets are
most commonly used in biomedical research laboratories because of their characteristics.
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Use of a Biological Cabinet
Class II cabinets are appropriate for both microbiology and tissue culture work. They provide
effective containment and a sterile air supply inside.


















Understand how the BSc works and know what level cabinet is being used.
Minimize the storage of materials inside and around the BSC.
Plan the work to be done inside
Assemble all materials that will be needed before starting work to avoid disrupting the
air flow
Do not over load the cabinet
Avoid disrupting the air flow inside the BSC with items such as a micro centrifuge
Be sure that all vents and airfoils are clean and unblocked
Segregate contaminated items from clean items
Use a horizontal pan with disinfectant inside the BSC for pipette discard
Do not use a Bunsen burner in the cabinet; alternatively use a micro-incinerator for
sterilizing inoculation loops.
The cabinet must be turned on at least 5 minutes before starting work in order to purge
the air and remove any particulates
The operator should wear a closed front lab coat or surgical gown and gloves which
should overlap the cuffs.
All materials needed for the manipulations should be placed in the cabinet before work
is initiated to minimize in- and- out motions.
Do not cover the air intake grill in front or the side vents.
The operator should work well into the cabinet and at least 4 inches from the front grill.
When in use, the lab entry door (especially in small rooms) must be kept closed and
traffic minimized.
Do not have electric fans blowing in the room when the BSC is in use.
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Develop appropriate procedures for the collection and decontamination of waste
material to avoid clutter.
The cabinet must be decontaminated with appropriate disinfectant after use.
Periodic use of 1-10% household bleach in water is acceptable, but it is corrosive, so
70% ethanol may be used more frequently if effective against agent.

Validation
Biological safety cabinets must be inspected and certified annually or when they are moved or
repaired. This must be done by a qualified technician and the certification notice displayed on
the cabinet.
NOTE: BIOLOGICAL SAFETY CABINETS CANNOT BE USED AS FUME HOODS AS THE HEPA
FILTERS WILL BE DESTROYED.

9.2 Laboratory Fume Hoods
Containment
This is the fume hood’s ability to contain gases and vapors for effective exhaust. It is usually
measured in parts per million. Consistent, uniform airflow across the fume hood opening is a
critical performance requirement to deliver safety to laboratory workers.
How It Works
The most common type of fume hood is known as a ducted fume hood, and draws air into the
partially contained space through the use of a blower or fan, dilutes the contaminated air with
the ambient air and exhausts it to the exterior. The hood usually sits on a storage cabinet and
the opening is covered by a transparent sash which is movable vertically across the opening.
Raising and lowering the sash changes the air flow into the hood.
Use of a Fume Hood
Fume hoods must be used properly for optimum protection. The fan may be checked with a
piece of tissue paper dangled at the hood opening. It is vital to ensure that the type of fume
hood being used is appropriate for the hazards being controlled. All supplies and equipment
needed in the hood should be placed there at the beginning of the work to avoid moving the
sash while chemicals are being used. Do not use the hood as a storage area.
Validation
It must not be assumed that because the fan is running that the fume hood is functioning
properly. Fume hoods must be certified annually by a qualified inspector to ensure that there is
maximum protection for the worker and this certification notice must be displayed on the
cabinet. They must be recertified if they are moved or repaired in any way.
NOTE: FUME HOODS CANNOT BE USED AS BIOLOGICAL CABINETS!

9.3 Centrifuges
Centrifuges pose an additional potential hazard and must be monitored and used appropriately
to ensure the containment of biohazardous materials and to prevent aerosol contaminants.
Users must work to minimize the risk of aerosols when centrifuging biohazardous material.
Aerosols can be generated when filling centrifuge tubes, removing plugs or caps from tubes
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after centrifugation, removing supernatant, resuspending sedimented pellets and by the very
process of centrifugation.
The high speed spins generated by centrifuges can create large amounts of aerosols if a spill,
leak or tube breakage occurs. The greatest aerosol hazard occurs when a biohazardous tube
breaks during centrifugation. Risk introduced by mechanical failure is avoided by maintaining
and inspecting the centrifuge before use.
As ultimately safe centrifuge use is the responsibility of the end users, all users of centrifuges
must be adequately trained and familiarized with the manufacturer’s instructions prior to
handling the instrument.
Safety Considerations
Catastrophic failures of centrifuges are extremely rare, even with high speed ultracentrifuges,
but when an event does occur, it generally means the loss of the sample, bottles, potentially the
rotor, and in the worst case scenario, the centrifuge. There can also be great danger to nearby
equipment and risk to personnel. For this reason, the following steps should be taken to reduce
risk of damage. Extra precautions must be taken with the handling of any biohazardous material
that may contaminate the rotor and/or centrifuge in the event of a bottle breakage.















Before use, inspect tubes, O- rings, and buckets for cracks, chips, erosions, bits of
broken glass, etc.
Use unbreakable tubes whenever possible
The use of aluminum foil to cap biohazardous tubes is forbidden.
Avoid the use of celluloid (cellulose nitrate) tubes with biohazardous materials. They are
flammable and prone to shrinkage with age, distort on boiling and are highly explosive
in an autoclave.
Centrifuge tubes, rotors, and accessories must be prepped and handled in the Biosafety
cabinet before and after centrifugation.
Avoid filling tubes to the rim.
Once filled, centrifuge tubes must be firmly capped appropriately and wiped with
disinfectant before loading in the rotor.
Always balance buckets, tubes and rotors properly before centrifugation
Never walk away from a centrifuge until it has reached its maximum set run speed.
Do not open the centrifuge lid during or immediately after operation, attempt to stop a
spinning rotor by hand or with an object or interfere with the interlock safety device.
To avoid producing aerosols, do not decant supernatants by hand. If you must, do so
very carefully. Use a vacuum system with appropriate in-line reservoirs and filters.
Avoid vigorous shaking of tubes when resuspending packed cells.
When centrifugation is completed, wipe tubes down with disinfectant before removing
cap.
Clean up any spills promptly.

When using high-speed or ultra- centrifuges, additional practices should include the following:
 Connect the vacuum pump exhaust to a disinfectant trap.
 Record each run in a log book to keep a record of run time and
speed for each rotor.
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Install a HEPA filter between the centrifuge and the vacuum pump.
Never exceed the specified speed limitations of the rotor.

9.4 Autoclaves
Autoclaving is the most reliable method of destroying micro-organisms. The items to be
sterilized are heated in a chamber (the autoclave) with saturated steam at a pressure of 15 psi
or higher for at least 15 minutes or longer after the temperature reaches 121o C. The material
must be in contact with the steam for the required length of time to be effective.
Biohazard material must be labeled as such, contained securely and processed as soon as
possible.
All users must have successfully completed an authorized training session on the safe operating
procedures of the autoclave.
Monitoring
The sterilization process must be monitored to ensure the integrity of the process. This is done
with Biological Indicators which are used regularly to ensure that the process has been effective
and whether the sterilization has been successful or not.
Biological Indicators are strips that have a set amount of bacterial spores packaged individually
in a glassine pouch and are placed in the autoclave with the material to be sterilized. The strips
are then incubated and the color indicator in them changes color if the results of autoclaving are
unsatisfactory. A positive control is incubated at the same time to ensure that the incubator is
working properly.
The monitoring is done weekly, monthly or quarterly depending on how often the autoclave is
used. Monitoring is also done after installation of a new autoclave, repair, relocation,
malfunction, or suspected failure and a positive control indication.
Chemical indicators, which are usually on autoclave tape or strips are useful for distinguishing
between processed and unprocessed items only, and do not guarantee an item is sterile.
Risks
Associated risks with using an autoclave can be heat burns, steam burns, hot fluid scalds, hand
and arm injuries from the autoclave door and body injury if there is an explosion. There is also
some risk if there is exposure to human pathogens.
Autoclaves are inspected regularly and certified with biological indicators. The UNBC Safety
office has copies of the inspection, service and repair records. The name of the person
responsible for the autoclave shall be posted near the autoclave. PPE such as heat insulating
gloves, lab coats and closed toed footwear must be worn when loading and unloading the
autoclave.
Material Preparation
 Ensure that the material is able to be autoclaved.
 Do not autoclave material that contains solvents or substances that may emit toxic
fumes.
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Do not autoclave any strong oxidizing agent (bleach) or material with organic material
(paper, cloth, etc.) as there is risk of explosion.
Always consult the Radiation Safety Officer before treating radioactive biological waste
for disposal, as the material must be inactivated first before any sort of treatment for
disposal.
Do NOT overload autoclave with too many materials to allow steam circulation.
Loosely close autoclave bags to allow steam penetration, and leave caps or covers on
containers loose.
Do not mix incompatible materials in the autoclave.
Glassware must be heat resistant borosilicate and inspected for cracks prior to
autoclaving.
Plastics must be heat-resistant, e.g., polycarbonate (PC), PTFE and most polypropylene
(PP) items.
Sharps must be in a designated “Sharps” container.
Containers of liquid must be no more than 2/3 full with lids loosened to allow steam to
penetrate.
Place material in low sided autoclavable containers. Place containers of liquid and other
materials that may boil over or leak in a secondary pan in the autoclave. The pan must
be large enough to handle any leaks or spills.
Follow autoclave unit procedures carefully to ensure proper and safe sterilization.
Use chemical indicators (i.e. autoclave tape) with every load to verify autoclaving.
Add water to containers as appropriate.

Operation
 Every autoclave must have a Standard Operating Procedure in place with the correct
operating procedures, safety concerns and a contingency plan.
 Wear appropriate heat-insulating gloves, lab coats and closed toed shoes when loading
and unloading the autoclave.
 Allow10 minutes after the run is completed before opening the door carefully and then
allow any trapped steam to escape from hot liquids.
 Let liquid loads stand for a full hour before touching with ungloved hands.
 Check autoclave log paper after each run to ensure that the program was successful.
 Record use of the autoclave in log book provided, which should contain operators name,
date, time, and duration of run.
 Do not attempt to operate the autoclave if there is a malfunction.
 Report any issues to the autoclave supervisor.
Efficacy Monitoring
Autoclaves must be monitored on a regular basis to ensure that they are decontaminating
infective material properly. This is a typical procedure to check the efficacy.




Biological indicators containing 104 to 106 cfu/ml of B.stearothermophilus spores are
placed in the center of a typical load.
A control indicator is left outside the autoclave
The load is processed according to standard operating procedures, usually at a
temperature of 121o C for 15 minutes.
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After cycle completion, the biological indicators in the autoclave are retrieved and
incubated with the control at 56o C for a minimum of 24 hours.
A color change of the autoclaved indicator after incubation means there is growth and
sterilization failure. Absence of color change indicates that sterilization of the load was
complete. There should be a change in colour of the control that was not autoclaved.
Failure of sterilization may be due to overloading or improper loading of the autoclave,
insufficient sterilization time or malfunction of the autoclave.

9.5 Microwave Ovens
Microwave ovens are commonly used in laboratories for heating and dissolving materials. There
are some safety issues with their use in this environment and one should be aware of them.
Safety concerns
 Do not use microwave ovens intended for food items to heat lab materials. Designated
ovens for food must not be in the laboratory.
 Superheated liquids can be dangerous. Be aware that all liquids can reach temperatures
above their boiling point and can suddenly spill dangerously over the container. Always
wear insulating gloves when handling these hot liquids.
 Remember to loosen lids before microwaving as explosions can occur.
 Never place metals or items containing metal components in the microwave oven.
 Allow hot liquids to cool slightly before handling or adding any components to a
solution.
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