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1 Introduction

This manual provides guidance on relevant legislative requirements and safe work practices when working with
or being exposed to Biological hazards. The Guidelines within this manual have been developed to complement
other biosafety and WHS information from







Australian Standard AS/NZS 2243.3
The Office of the Gene Technology Regulator (OGTR)
The Australian Department of Agriculture and Water Resources (DAWR)
Security Sensitive Biological Agents Regulatory Scheme
The Australian Guidelines for the prevention of Infection in Healthcare
The World Health Organisation Laboratory Biosafety Manual

2 Scope

This manual and guidelines is for workers, students and visitors who carry out work, research or study at UOW,
in a clinical environment, laboratory, research facility, plant, insect or animal facility, or conduct fieldwork and
who may handle or are potentially exposed to biological materials that have associated hazards. These hazards
include, but are not limited to:








3

microorganisms (such as bacteria, fungi, protozoa, viruses);
animals (including their tissues, dander, blood or body fluids and excreta);
plants and insects (including fluids, hairs, or parts of a whole organism);
human blood, tissues, body fluids and excreta (or components of these);
materials that have been contaminated or are potentially contaminated with infectious microorganisms;
imported biological materials
products and bi-products (including any of the items listed above) that could be toxic, allergenic or in
other ways hazardous.

Objectives

The objectives of this document are to ensure that:










all staff, students, researchers and visitors are aware of the biological hazards, legislative requirements,
Australian standards and University policies and procedures associated with biological and biosecurity
materials.
all staff, students, researchers and visitors are aware of their responsibilities in regards to biological safety
at UOW.
all staff and students working with biological hazards receive appropriate information and training,
enabling them to recognise the hazards and risks they may encounter during the course of their work.
biohazardous operations involving microorganisms or diagnostic samples are performed in the
appropriate manner and physical containment facility according to their risk group (includes storage and
transportation).
work involving GMOs be approved by the UOW Gene Technology Review Committee (GTRC) and
carried out under the guidelines of the OGTR.
work with biosecurity materials is undertaken in accordance with the conditions required by the
Department of Agriculture and Water Resources (DAWR).
the use of humans or animals and their tissue, blood or body fluids in research and teaching receives
approval from the Research Ethics and Animal Ethics Committees prior to commencement of work on
these materials.
emergency management procedures are in place in the event of a biological spill or release.
appropriate waste management systems to effectively dispose of biological waste are in place.
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4

Definitions

The following definitions apply to this document:
Approved
Arrangement

An arrangement under the Biosecurity Act 2015 (to undertake specified biosecurity
activities) to manage biosecurity risks associated with specified goods, premises or
other things. Conditions under the approved arrangement must be adhered to at all
times.

Approved
arrangement
site

A site where a biosecurity industry participant undertakes biosecurity activities
covered by an approved arrangement.

Biohazard

Any material of biological origin, capable of self-replication and which has the capacity
to produce detrimental effects upon other biological organisms, particularly humans.
Biohazard includes:
• Microbes and viruses infectious to humans, animals and plants;
• Infectious materials of human origin;
• Animals, plants and their waste products, experimentally or naturally infected with
infectious materials; and
• Any object contaminated with infectious materials, including sharp objects.

Biological
import permit

Any materials which pose a biosecurity risk require a biological import permit. For
more information visit the BICON website.

Biological
security risk

The likelihood of a disease or pest:
(i) entering Australian territory or a part of Australian territory; or
(ii) establishing itself or spreading in Australian territory or a part of
Australian territory; and
(b) the potential for any of the following:
(i) the disease or pest to cause harm to human, animal or plant health;
(ii) the disease or pest to cause harm to the environment;
(iii) economic consequences associated with the entry, establishment
or spread of the disease or pest.

Genetically
Modified
Organism
(GMO)

A genetically modified organism is defined as
 an organism that has been modified by gene technology;
 an organism that has inherited traits from an organism (the initial organism),
being traits that occurred in the initial organism because of gene technology; or
 anything declared by the Gene Technology Regulations to be a genetically
modified organism, or that belongs to a class of things declared by the
Regulations to be genetically modified organisms.
But does not include:
 a human being, if the human being is covered by paragraph (a) only because
the human being has undergone somatic cell gene therapy; or
 an organism declared by the Regulations not to be a genetically modified
organism, or that belongs to a class of organism declared by the Regulations
not to be genetically modified

Diagnostic
Specimens

Any human, animal, plant or invertebrate material, including, but not limited to, excreta,
secreta, blood and its components, tissue and tissue fluids submitted for purposes of
diagnosis or analysis.
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IBC

Institutional Biosafety Committee

Infectious
Microorganism:

A micro-organism capable of invading a susceptible host and multiplying in it, which
may or may not cause a disease.

Pathogen

An infectious organism, usually microscopic, capable of causing disease in a host.

Standard
precautions

Standard Precautions are work practices required for basic infection control. They
include good hygiene practices, particularly washing hands before and after contact
with potentially infectious materials or hosts, the use of personal protective equipment,
routine cleaning of the working environment, appropriate handling and disposal of
sharps and contaminated waste and use of aseptic techniques.

Security
Sensitive
Biological
Agents

Security-sensitive biological agents (SSBAs) are biological agents that may be
deliberately misused by terrorists to harm human health or the Australian economy.
They consist of infectious agents, such as bacteria and viruses, as well as toxins
derived from plants or microorganisms. The acquisition, isolation, storage, handling,
transport and disposal of SSBAs is governed by the National Health Security Act
2007 (NHS Act), National Health Security Regulations 2008 and the SSBA Standards
and implemented by the Federal Department of Health and Ageing (DoHA).

(SSBA’s)

5

Responsibilities

5.1

Deputy Vice Chancellor (Research)

The Deputy Vice Chancellor (Research) is responsible for ensuring that:
 all work carried out using biological materials at UOW is compliant with the relevant legislation
 UOW maintains the necessary systems and procedures for accreditation with the OGTR
 an institutional biosafety committee is established to conduct and maintain safety requirements as per
the OGTR, the Department of Agriculture and Water Resources and AS/NZS 2243.3:2010 guidelines.

5.2

Institutional Biosafety Committee

The Institutional Biosafety Committee is responsible for:
 Making recommendations to promote work, health and safety best practice at University of Wollongong
work sites in relation to research or teaching activities involving biohazardous/biological materials,
including Genetically Modified Organisms (GMOs), Biosecurity Material and Security Sensitive
Biological Agents (SSBAs).
 Assisting the University to meet its obligations under the Work Health and Safety Act 2011, Gene
Technology Act 2000, Biosecurity Act 2015 and National Health and Security Act 2007, AS/NZ2243.3
and other applicable Regulations, Standards and Codes of Practice.
 Assessing, approving, inspecting and monitoring all physical containment facilities where GMOs and
other biohazardous materials (PC2 and above) are being used for compliance with regulatory
requirements.
 Reviewing findings of all local inspections of certified facilities.
 Participating in the planning, design and installation stages of proposed biological containment facilities,
including advising on or determining whether a proposed facility complies with regulations and/or
standards (OGTR-certified, Biosecurity Approved Arrangements and AS/NZ2243.1 and AS/NZ2243.3).
 Undertaking the assessment, approval and monitoring of University research and teaching activities
involving the use of biohazardous materials, GMOs (PC2 and above) and pathogenic organisms
(including assessing the qualifications and experience of those involved).
 Overseeing a register of GMOs, (PC2 and above) biosecurity and other biological materials.
 Providing advice and assistance to the University community on potential biohazardous materials and
their management and communicate changes in Australian standards and regulations and applicable
guidelines to the University community.
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Reviewing and commenting on University plans and policies that may affect biological safety, including
safe handling and storage of biohazardous materials and training and qualifications of personnel
involved.

5.3

Heads of Units, Managers and Supervisors

Heads of units, Managers and Supervisors are responsible for:
 ensuring that all employees and students are made aware of the biosafety manual objectives
 ensuring that containment facilities are suitable for teaching and research activities involving biological
hazards
 ensuring that staff and students are adequately trained before working in a containment facility, and that
safe work procedures are in place
 implementing systems to identify, assess and register biological hazards within their facility
 implementing a biological waste management system suitable for the containment facility they
supervise.

5.4

Staff, Students, Visitors and Contractors

Staff, students, visitors and contractors working with biological hazards must ensure
 they follow safety guidelines set out by the university, their supervisor or manager of the facility
 they identify any risks or hazards in their area
 they report unsafe conditions, difficulties, spill or containment breaches to their supervisor
 all hazards and incidents are reported and corrective actions implemented via the University reporting
process.
 their actions do not put others at risk;

5.5

The WHS unit

The WHS Unit is responsible for:
 providing general advice about biological risk management
 facilitating provision of specialist advice and training in regards to biosafety.
 assisting with the investigation of any incidents involving biological materials

6 Approvals for working with biological materials

All research and teaching involving biological hazards must have documented risk assessment and approval
from an appropriate UOW authority (See Appendix 1). Some additional requirements are:






Non-GMO and Non-biosecurity risk group 1 organisms do not need to be reviewed by the IBC but
need to follow standard laboratory practices for physical containment 1 work and be approved by
the project supervisor and Head of School.
The IBC must be notified of the importation or acquisition of all microbiological organisms of Risk
Group 2 or higher; and the importation or acquisition of all GMOs.
All work with risk group 2 materials must be reviewed by the IBC and performed in a PC2 facility
All work with risk group 3 organisms or above need to have appropriate facilities and work practices
developed prior to the organisms being brought onto UOW property and the work must be approved
by the Dean /Director of Unit and the IBC.
You must also check whether your biological hazard is included in the list of agents that are
considered a National Security Risk (see appendix 2). If your biological agent is included in appendix
2, you must contact the WHS unit/ research office before any decision is made to bring the agent
onto UOW property.
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7

Certification of laboratory facilities

On the completion of the construction of any containment facility, or where any major changes have occurred
to a facility the facility shall be assessed against the requirements outlined in AS2243.3. Regular inspections
of facilities must also identify any non-conformances with standard.
The Gene Technology Act 2000 requires NLRD PC1, NLRD PC2, DNIR and DIR Dealings to be conducted
within an OGTR-certified facility.
In addition, some biosecurity materials must be stored and handled within an approved biosecurity area.
Researchers should contact the Department of Agriculture and Water Resources to check whether or not the
material they are intending to work with requires an approved biosecurity area (Note: these requirements
will be outlined in import permit conditions).

8 Risk assessment

When conducting a risk assessment for working with any biological materials consider the whole
task from setting up, conducting the activity, cleaning up and disposal. Also consider the hazards
associated with a failure in the process (e.g. a bottle breaks while transporting) and any other hazards
(such as chemicals and using equipment).
One of the most helpful tools available for performing a risk assessment is the listing of risk groups
for microbiological agents. Table 1 describes how microorganisms are classified into risk groups.
Refer to AS/NZS 2243.3 2010 Safety in Laboratories Part 3 Microbiological safety and containment
for examples of microorganisms according to risk groups 2, 3 and 4 (note that the higher the level
of risk the higher the required containment level).
However, simple reference to the risk group for a particular agent is insufficient in the conduct of a
risk assessment. Other factors that should be considered, as appropriate, include:








Pathogenicity of the agent and infectious dose
Routes of infection (parenteral, airborne, ingestion)
Stability of the agent in the environment
Presence of a suitable host (human or animal)
Laboratory activity planned (concentration, sonication, aerosolization, centrifugation, large
volumes, etc.)
Any genetic manipulation of the organism that may extend the host range of the agent or alter
the agent’s sensitivity to known, effective treatment regimens
Local availability of effective immunisation or therapeutic interventions

In addition there may be situations where the available information is insufficient to perform an
appropriate risk assessment, e.g., with clinical specimens or epidemiological samples collected in
the field. In these cases, it is prudent to take a conservative approach to specimen manipulation,
including:
 Using standard precautions
 Personal protective equipment
 Basic laboratory containment
Another source of information that can be used a reference is the Public Health Agency of Canada
database of safety data sheet (SDS) for people working with infectious microorganisms. These SDSs
contain health hazard information such as infectious dose, viability (including decontamination),
medical information, laboratory hazards, recommended precautions, handling information and spill
procedures. The database is located here.
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Table 1 Risk group classification
Risk Group Classification

Description

Risk group 1

Risk group 1 microorganisms are No or low individual and
ones that are unlikely to cause community risk
human or animal disease

Examples

Risk Group 2
Examples
•
•

Hepatitis B
Lyme disease

Risk group 3
Examples include
•
•

Anthrax
Malaria

Risk Group 4
Examples include
•
•

Ebola
Lassa Fever Virus

Individual community risk

Risk group 2 microorganisms are Moderate individual risk and
ones that are unlikely to be a low community risk
significant risk to laboratory
workers,
the
community,
livestock, or the environment;
laboratory exposures may cause
infection, but effective treatment
and preventative measures are
available, and the risk of spread is
limited
Risk group 3 micro-organisms are High individual risk and low
ones that usually cause serious community risk
human or animal disease and may
present a significant risk to
laboratory workers. They could
present a limited to moderate risk
if spread in the community or the
environment, but there are usually
effective preventative measures or
treatment available
Risk Group 4 micro-organisms are
ones that usually produce life
threatening human or animal disease,
represents a significant risk to
laboratory workers and may be
readily transmissible from one
individual to another. Effective
treatment and preventative measures
are not usually available.

High individual and High
community risk

9

Additional requirements for specific materials

9.1

Work with Genetically Modified Organisms

All work involving GMOs comes under the control of the OGTR as set out in the Gene Technology Act
2000. The requirements of the OGTR are detailed on the OGTR website at www.ogtr.gov.au. You must
seek and receive approval from the Institutional Biosafety Committee (IBC) before commencing work with
any GMOs including exempt dealings.
Inspections by IBC personnel are currently being conducted annually. Regular inspections by local area
should also identify any conditions that any conditions that are not being met in the area.
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9.2

Work with Biosecurity Materials

9.2.1 Importing materials
Imported biological materials pose a potential biosecurity risk, particularly if they are used in animal
experimentation. Imported biological materials should be considered as potentially infectious, and handled
and disposed of accordingly.
When dealing with biosecurity material, researchers have a responsibility to comply with the Biosecurity
Act 2015, and all associated regulatory requirements, before and after the importation or exportation of
materials. Biosecurity regulations take into account assessments of the risks associated with the types of
materials.
Any materials which pose a biosecurity risk may require a biological import permit. Researchers wishing to
import materials from overseas should determine whether they require an Import Permit from the
Department of Agriculture and Water Resources (DAWR). For more information visit the BICON website.
All imports under permits must abide by the conditions listed on the permit.

9.2.2 Working within Approved Biosecurity Areas
Approved arrangements, previously Quarantine Approved Premise, are arrangements entered into with the
Department of Agriculture and Water Resources.
These arrangements allow users to manage biosecurity risks and/or perform the documentary assessment of
goods in accordance with departmental requirements, using their own premises, facilities, equipment and
people, and without constant supervision by the department and with occasional compliance monitoring or
auditing.
If your material must be stored or handled in an approved area these conditions will be specified in the
import permit. Requirements placed on Approved arrangements are mandatory and all personnel must be
trained to work in the facility.
Inspections by Department of Agriculture personnel are currently being conducted annually. Regular
inspections by local area should also identify any conditions that are not being met in the area .

9.3

Work with Animals

All work with animals must have current UOW Animal Ethics approval. Evidence must be maintained to
show that workers have been trained to perform their work and have demonstrated competency in those tasks.
All work in UOW Animal facilities and UOW Physical Containment facilities must follow the Australian
Standard AS/2243.3.

9.3.1 Allergens
Anyone working with laboratory animals has the potential to develop an allergy. Allergen sources in
animal facilities include






animal proteins, urine and serum
hair/fur/dander
mould spores
dust (eg feed, wood products/bedding)
latex particles/gloves (talc)
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mites in animal feed

Although those workers who have had a personal history of asthma, seasonal allergies, and dermatitis are at
increased risk, individuals with no prior history of allergies and only brief work exposures can also develop
allergic reactions to laboratory animals and other products used such as bedding and feed. Most workers
who develop allergic reactions to laboratory animals will do so within one to two years of working with
them.






Continued exposure, may increase the severity of symptoms.
Infrequently sensitisation may occur and this can pose a significant health risk.
Early contact with your doctor is required.

9.3.2 Hazardous manual tasks
Working with animals also can lead to injuries from performing repetitive tasks, handling animals and other
materials. To prevent injuries ensure




Ensure work areas are set-up to prevent awkward postures
Regular breaks are taken

9.3.3 Other hazards




9.4

Bites
Scratches
Slips, trips and falls

Work with human cells and commercially supplied blood products

Cell lines and commercially supplied blood products (Including serum) shall be handled as risk group 2
organisms unless there is accompanying documentation from suppliers indicating a lower risk grouping.
Screened blood products may still contain risk group 2 organisms, as they do not screen for every possible
virus or bacteria. All work with human cell lines must be approved by the human ethics committee.
It is recommended that all person/s handling cell lines or blood products to be immunised against
hepatitis B as a standard precaution.

9.5

Work with diagnostic/ analytical samples

Diagnostic specimens are any human, animal, plant or invertebrate material, including, but not limited to,
excreta, secreta, blood and its components, tissue and tissue fluids submitted for purposes of diagnosis or
analysis.
Water and soil samples that could be possibility contaminated with micro-organisms can be handled in PC1
facilities unless there is an indication that they may be containing higher risk group organisms. Sewage
samples may contain multiple infectious agents should be treated and handled as as risk group 2.
All other diagnostic specimens would normally be regarded as Risk Group 2 and shall be handled in Physical
Containment Level 2 facilities unless a higher risk group is indicated by the clinical notes. This applies in all
microbiology and other pathology laboratories, e.g. for haematology and biochemistry. However, if a
microorganism of a higher risk group is isolated from a specimen, the isolate and all samples from that source
shall be handled according to the corresponding risk group, and at the appropriate physical containment level.
All clinical and diagnostic specimens shall be treated with care as they may contain multiple types of
infectious microorganisms.
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9.6

Work in the Field

Biological hazards from some flora and fauna may be encountered when working in the field. Bites from
various insects and animals may cause poisoning and disease. Some plants have the capacity to sting and
cause infections. Other biological hazards associated with fieldwork include:





poor sanitation
poor hygiene
exposure to contaminated water or soil
exposure to zoonotic diseases (See Immunisation guidelines).

Refer to Fieldwork Guidelines and the Scuba Diving Operations Manual for further information.

10 Risk controls
All UOW physical containment facilities are required to implement the controls identified in
AS/NZS 2243, Sections 4 to 8. These are the minimum safety standards for working with biological
hazards.

10.1 Containment
There are 4 different physical containment levels ranging from PC1 to PC4. Each containment level
corresponds directly to the 4 risk groups of biological hazards as set out in AS/NZS 2243.3. The
higher the risk group rating, the higher the facility containment level required, and the higher the
risk to laboratory workers and community.
The level of physical containment that is identified will dictate the facility’s structural requirements,
containment equipment, work practices and personal protective clothing and equipment
requirements that are necessary to work safely with the designated risk group.
If it is unclear which level of physical containment is required, contact your local biosafety
supervisor to assist you or seek advice from the IBC.

10.2 Work practices
Each level of physical containment requires certain work practices to be undertaken. AS2243.3
dictates the work practices that must be followed when working within different levels of
containment.

10.3 Laboratory Access and Authorisation
Access to any PC2 facility is restricted to authorised personnel specified by the facility supervisor.
A PC2 facility, as well as displaying the PC2 laboratory sign, must display a sign identifying the
access restriction to the laboratory.
The facility supervisor is required to maintain a register of staff, students and others (contractors,
cleaners) that are authorised to access the facility. Access to a PC2 containment facility should not
be provided until the person seeking access has undertaken all the relevant training required to
ensure that they can work safely in the facility.
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The laboratory should be kept locked at all times when not in use.

10.4 Biological safety cabinets
The main causes of laboratory-acquired infections are due to aerosols being produced from common
laboratory operations. Biological Safety Cabinets (BSCs) provide the primary source of protection
to laboratory workers against the risk of exposure to aerosols.
BSCs are divided into three classes. Class I and II cabinets provide a degree of protection against
work that produces significant quantities of aerosols involving microorganisms which fall into Risk
Groups 2 and 3. Class II cabinets also provide a degree of product protection. Class III cabinets are
used for containment of microorganisms falling into the higher Risk Groups 3 and 4 and provide a
high degree of protection to the individual and product.
It should be noted that laminar flow clean benches (clean workstations) only provide HEPA filtered
air to protect the work being carried out on the bench. These work stations should not be used for
any work involving micro-organisms or hazardous materials.
It is not recommended that Bunsen burners be used in Class II cabinets as they disrupt the laminar
flow and the barrier air. It is preferable to use disposable implements or electrical heating.
Training in the correct use and work practices of the BSC must be completed before conducting any
work in the unit. Safe work procedures for the work carried out in the BSC must be developed and
followed.
An audio-visual presentation outlining the use of BSCs can be accessed on the Victorian Infectious
Diseases Reference Laboratory web site, www.vidrl.org.au

10.5 Immunisation
It is recommended that persons working with potentially infectious agents be immunised with the
relevant vaccination if available. Refer to Immunisation Guidelines.

10.6 Risk group registers
The supervisor of a containment facility is required to maintain a Biological Hazards Risk Group
Register. This register lists all biologically hazardous material and microorganisms used and stored
in or outside the facility, e.g. in a -80°C freezer in an adjacent area. This register is to be located in
the area or stored electronically.

10.7 Training
Work

Training requirements

Work with biological material

UOW online biological safety

Work with GMOS

UOW online biological safety +
Genetically modified organisms

Work with animals

UOW online biological safety

Work with biosecurity materials

DAWRInternal training

Work with equipment

Internal training and competency checks
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10.8 Health management
Persons who are immuno-suppressed, immuno-compromised, or otherwise unduly vulnerable to
infection, such as persons who are diabetic, should inform their supervisor so that appropriate action
may be taken. Medical opinion may be required if working with human pathogens. Some
microorganisms that are regarded as part of the normal flora of humans or animals may be
pathogenic for immuno-compromised persons.
All persons who will be working with laboratory animals must inform their supervisor if they have
an existing allergy to animals and must undergo an initial health assessment and regularly monitor
for symptoms. Refer to the Air and Health Monitoring Guidelines.
Personnel shall have an initial medical examination (including any specific tests such as a chest xray, if relevant) and periodic monitoring examinations when working with pathogens of Risk Group
3 or 4. A baseline blood serum sample should be obtained and stored for future reference.
Laboratory management shall inform female employees of risks of exposure to themselves if
pregnant, or of risks to the unborn child from certain microorganisms eg Toxoplasma gondii, Listeria
monocytogenes, cytomegalovirus, parvovirus B19, rubella virus, human immunodeficiency virus
(HIV), Coxiella burnetii, hepatitis B, C and E viruses, and some fungi.
The Facility Manager or Head of the research group must, on learning of a suspected or actual
laboratory acquired illness related to a research-related biological agent, immediately report the
matter to the WHS unit.

10.9 Disinfectants
There are many types of disinfectants available and it is important that the correct disinfectant is
chosen to effectively kill any microorganisms that are being worked with.
Common disinfectants include



70% Alcohol – Note alcohol is infective against fungal spores
Hypochlorite solution:- Must be prepared freshly and kept away from heat and light.

For a full list of disinfectants, check the AS 2243.3.
All disinfectants must be labelled with





their name
concentration
expiry date or date made
have the appropriate hazard pictograms or statements

10.10 Labelling materials
All materials must be able to be identified this includes non-hazardous items. In addition all
genetically modified materials must be clearly labelled as GMOs and segregated from NONGMOs.For smaller samples or ones stored in liquid nitrogen or -80 freezers there must be a system in place
to ensure that all samples can be identified (ie risk grouping, gmo and name) and include the details
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of who the samples belong to. This may include having a log book where researchers are able to
indicate where samples are and what they are.
For larger samples or larger volumes of materials refer to appendix 3

10.11 Hygiene
Hygiene plays an important role in preventing the transmission of biological hazards. Good hygiene
practices include cleaning any spills immediately, cleaning and disinfecting work areas and
equipment, regularly laundering lab coats and following good hand hygiene practices.
Laboratory gowns should be laundered on a regular basis. Before being sent to the laundry, coats
used in PC2 facilities must be autoclaved or chemically disinfected. Refer to individual Units for
laundry procedures.
There are 2 parts to good hand hygiene these are



wearing gloves and knowing how to remove them correctly and,
hand washing/decontamination and knowing the correct hand washing/decontamination technique.

You should regularly wash your hands when working with any chemicals or biological substances. They
should be washed





before putting on gloves
immediately after removing gloves
before leaving your working area
and before eating and drinking

See appendix 4 and appendix 5.

10.12 Safe Work procedures
Safe Work Procedures must be developed for all standardised techniques, processes, equipment and
machinery to minimise any risk of harm to individuals when working with biological hazards.

10.13 Signage
All biological hazardous areas must be appropriately sign posted. PC1, PC2 and Biosecurity area
signs can be found on the biosafety webpage. If your area is certified by the OGTR a sign will be
issued and sent you by the OGTR.

10.14 Personal Protective Clothing and Equipment (PPCE)
The purpose of personal protective clothing and equipment is to act as a barrier to minimize the risk
of exposure to aerosols, splashes and accidental inoculation. Exposure may occur via apparent or
unapparent skin lesions or through the membranes of the eye, nose or mouth. PPCE is often used in
combination with BSCs and other equipment that contain the agents or animals being handled.
PPCE should be worn only while working in the laboratory; all PPCE should be removed and hands
should be washed before exiting the laboratory
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11 Transportation
11.1 Within the Facility
No special conditions are required for transporting materials within a facility, i.e. within the walls
that constitute the Physical Containment.

11.2 Within the Organisation
Precautions must be taken to ensure the biohazard materials and GMOs do not contaminate the
environment. The material should be transported in a sealed unbreakable container, appropriately
labelled.
Where the material is PC2 (microbiological or GMO), a secondary sealed outer container must also
be used and the outside the the secondary container must be decontaminated before transport

11.3 Between Organisations
Stringent procedures have been developed for safe transport of biological, hazardous and dangerous
materials by air, rail and road. For full details, refer to Australian Standard 2243.3: 2010 Safety in
Laboratories Part 3: Microbiological Aspects and Containment Facilities, Section 13 and references
therein.
Conditions for transporting GMOs are available from the OGTR website .
See Appendix 3 for the flow chart for the transportation of biological materials within University
or private vehicles

12 Waste management
All biological waste (non-infectious and infectious) shall be rendered harmless or non-viable (i.e.
incapable of multiplying or transmitting genetic material) before leaving the control of the person
who knows most about it. Generally, this means autoclaving, or killing (e.g. with chemical
disinfectant) in the laboratory followed by transport of the material to the licensed disposal
facility.The method chosen for decontamination of biological waste must be periodically validated
to ensure ongoing efficacy. Waste that has been chemically treated must not be autoclaved.
For more information, please refer to the biological waste disposal guide.

12.1 Autoclaves
Autoclaving is the most effective and reliable means of sterilizing laboratory
materials. Autoclaving sterilizes material using saturated steam under pressure (“moist heat”). Due
to the use of pressure, steam and high temperatures, there is significant risk for injury, so it's
important for individuals to be properly trained on operational procedures. Autoclaves may be
used to sterilise equipment/products prior to use in an experiment or to render items non-infectious
prior to disposal. Some general safety guidelines are:




never autoclave waste that contains chemicals
every autoclave and steriliser should be inspected and serviced on a regular basis. This will
help ensure the equipment is functioning properly.
each unit should have a safe work procedure written in sufficient detail to ensure that
operators will use the equipment properly; controls vary between brands, with each having
unique loading characteristics, load-sizing requirements, and cycle setting and types.
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principal investigators and/or lab managers should ensure users are properly trained on the
autoclave in use.
units should be tested regularly with a commercial preparation containing a biological
indicator, to ensure that the unit is working effectively.
tape indicators (autoclave tape) with heat sensitive, chemical indicators should be used in
every autoclave load. Note: the indicators only verify that the autoclave has reached
normal operating temperatures; they do not indicate that the contents were heated for the
appropriate length of time or at the proper pressure. Therefore, tape indicators cannot be
used to prove organisms are actually killed during an autoclave run.
keep detailed records on biological tests, recording thermometers, and service work
performed on the unit.
high density wastes or materials that insulate the agents from heat and steam penetration
are not suitable for steam sterilization. Items that are covered with dirt or film require
additional retention times. The importance of properly cleaning items to be sterilised
cannot be over emphasised.

13 Emergency management
Planning for the spill or accidental release of biological material within the laboratory involves:






assessing and understanding the risks associated with the biological material being used (risk
assessment)
ongoing training programs for staff in the correct response to accidents
providing emergency response procedures and protocols for spills management
providing suitable equipment for clean-up and disinfection and
having available those sources of information which will help a trained clean-up group to select
the correct approach for the particular circumstances.

Emergency/clean-up materials and equipment should be kept at an appropriate location outside the
laboratory and should contain items appropriate to the biological material used in the laboratory.
All new staff should be trained in the unit’s emergency response procedures and protocols for spill
management.

13.1 First aid response
If you come into contact with any biological materials you must follow the procedures outlined in
Appendix 7

13.2 Spills management
The nature of a spill will determine the type of response required. Some factors include:





the amount of aerosols that have been generated from the spill
whether the spill is large or small
the risk group classification of the organism that has been spilled
how infectious or easily transmissible the spilled organism is
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whether the spill is confined within a piece of equipment (such as a BSC, incubator,
refrigerator, shaker bath or centrifuge) or unconfined (on the work bench, floor of the laboratory
or incubator room)
the type of surface where the spill occurred (e.g. absorbent or non-absorbent surface)
the area where the spill occurred (e.g. in a contained area such as a microbiology laboratory, or
in a public access area such as a corridor or lift).

The spill may also involve other hazards not of a biological nature which include:







isotopes
chemicals
plant/equipment
electrical equipment
sharps (from broken glass or equipment)
liquid nitrogen/low temperature.

Identification and assessment of all the risks associated with the spill, both potential and actual, as
well as the various factors listed above, must be taken into consideration before any spill clean-up
begins. Procedures for cleaning spills can be found in Appendix 8

13.3 Basic Biological Spill Clean-up Kit
This is an example of a basic spill kit (based on AS/NZS 2243.3:)










written spill clean-up procedures
a "Do Not Enter" door sign with universal 'Bio-hazard' symbol
protective equipment, including latex gloves, protective clothing, safety glasses, boots and
respiratory protection
tape or marking device to mark off the spill area
suitable disinfectant supplies - check expiry date and dilution (see Appendix 2)
absorbent material (cotton balls, incontinent pads or paper towels)
sharps collector and forceps for picking-up broken glass or sharps (dustpan & broom)
appropriate containers or autoclave bags (disposal bags - leak proof, autoclavable and labelled
with a biohazard symbol)
spare clothing for contaminated personnel.

Note: Spill kits have to be tailored to suite the type of biological material and risk group of the
microorganism being used in your work area.

14 Incident reporting

Any loss of a biological agent, either confirmed or suspected, including loss of a culture down the
sink or an animal that is unaccounted for, is to be reported as an incident on SafetyNet online and
investigated locally.If the biological agent has been genetically modified or infected with a
genetically modified agent, the IBC must be notified by contacting the IBC support officer soon as
possible.
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Any illness or injury sustained in association with UOW research activities must be reported using
SafetyNet. Any injury, or any suspected or actual laboratory acquired illness related to carrying out
work with a research-related biological agent, must also be reported to the Head of School or
research organisation.
Reportable incidents: -with respect to biological research, the Head of School/ Research group or
the Facility Manager must notify the WHS unit at whs-admin@uow.edu.au or the WHS Unit
Manager immediately on being notifed about a reportable incident which includes:
Death
Requiring immediate hospital admission as an in-Patient
Requiring medical treatment within 48 hours of an exposure to a substance
An infection attributed to work with a microorganism, human blood or body substances,
animals, animal parts or animal waste products
Contracting any of the following zoonotic disease while working with animals, animal parts or
animal waste products:
















Q-fever
Anthrax
Leptospirosis
Brucellosis
Hendra Virus
Avian flu virus
Psittacosis

15 Pest Control Program

All physical containment facilities are required to have a pest control program against insects, birds
and animals. If pest activity is identified in the laboratory, inform the laboratory manager/supervisor
and request a visit by the pest control service.
NOTE: Live animal or invertebrate facilities require special arrangements to prevent pests entering
and/or escaping from the facility. This includes pest control in feed and bedding storage areas. See
AS/NZS 2243.3:2010, Section 6 Animal Containment Facilities and Section 8 Invertebrate
Containment Facilities.

16 Review
In order to ensure that these guidelines continue to be effective and applicable to the University, it will
be reviewed on a 3 yearly basis by the WHS Unit in consultation with the WHS Committee. Conditions,
which might warrant a review of the guidelines on a more frequent basis, would include:




Reported hazards or injuries.
Non-conforming systems.
WHS Committee concern.

17 Related Documentation


Australian/New Zealand Standard 2243.3:2010 Part 3: Microbiological safety and containment
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Australian/New Zealand Standard 2252.1:2002 Biological safety cabinets - Biological safety
cabinets (Class I) for personnel and environment protection
Australian/New Zealand Standard 2252.2:2009 Controlled environments – Biological safety
cabinets Class II - Design
Australian/New Zealand Standard 2252.4:2010 Controlled environments – Biological safety
cabinets Classes I and II – Installation and use (BS 5726:2005, MOD)
Australian Immunisation Procedures Handbook (10th Edition, NHMRC)
Guidelines for Certification of PC2 Facilities/Physical Containment 2 requirements Version 3.2
– 1st March 2013
Australian Guidelines for the Prevention and Control of Infection in Healthcare (2010) (National
Health and Medical Research Council)
National Code of Practice for the Control of Work-related Exposure to Hepatitis and HIV (bloodborne) Viruses [NOHSC:2010 (2003) 2nd Edition]
Quarantine Approved Premises for Imported Biologicals (Department of Agriculture and Water
Resources))
WorkCover NSW – Pregnancy and Work – Guide 2002
Laboratory Safety Guidelines
Biological Hazards Risk Group Register
Biological Self-Assessment Checklist
PC2 Inspection Checklist
WHS Purchasing Guidelines
Pre-Purchase Checklist
Incident Management and Reporting Guidelines
Working Alone and After Hours Work Guidelines
Immunisation Guidelines
Pregnancy at Work Guidelines
Waste Disposal Guidelines
Fieldwork Guidelines
Scuba Diving Operations Manual
Air and Health Monitoring Guideline
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Appendix 1: Approval Process for work with biological
materials
Biological hazard

UOW Approval process

Associated legislation

Risk group 1

Supervisor
HOS
Supervisor
HOS
IBC Review
Supervisor
HOS
IBC approval;
Dean/Director
Supervisor
HOS
IBC approval
OGTR
Supervisor
HOS
IBC review
DAWR
Supervisor
HOS
IBC notification
DAWR
Animal ethics
IBC APPROVAL IF GMO

AS2243.3

Human tissues, cell lines

Human ethics committee
IBC for review

Security Sensitive Biological
agents

IBC approval

NHMRC
Human research ethics
handbook
National Security Act

Risk group 2
Risk group 3 and above

GMO’S

Biosecurity materials

Import and export of
biological materials
Work with live Animals

AS2243.3
AS2243.3

Gene Technology Act 2000

Biosecurity Act 2015

Biosecurity Act 2015

Animal research Act
NHMRC
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Appendix 2: List of SSBA’S
The List of SSBAs is divided into two tiers and includes 12 Tier 1 biological agents (those of the highest
security concern)and 8 Tier 2 biological agents(those of a high security concern). The List of SSBAs
alsosets out the reportable quantities of toxins for abrin, botulinum toxin and ricin.
Each Tier is set out in alphabetical order..
Tier 1

Tier 2

Abrin (reportable quantity 5 mg) African swine African swine fever virus
fever virus
Bacillus anthracis (Anthrax—virulent strains) =

Capripoxvirus(Sheep pox virus and Goat pox
virus)

Botulinum toxin (reportable quantity 0.5 mg)

Classical swine fever virus

Ebolavirus

Clostridium
botulinum(Botulism;
producing strains)

Ebolavirus ]

Francisella tularensis (Tularaemia)

Foot-and-mouth disease virus

Lumpy skin disease virus

toxin-

Highly pathogenic influenza virus, infecting Peste-des-petits ruminants virus
humans
Marburgvirus

Yellow fever virus(non-vaccine strains)

Ricin (5mg)
Rinderpest virus
SARS coronavirus
Variola virus (Smallpox)
Yersinia pestis
(Plague
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Appendix 3 Examples of biological labels for larger
samples
For non hazardous items use the template below
NON-HAZARDOUS BIOLOGICAL
HEMICAL
PRODUCT

OWNER
PREP. DATE

For hazardous items use the templates below
Non-genetically modified
NON-GMO
NON-GENTICALLY MODIFIED ORGANISM
PRODUCT*

RISK
GROUP
OWNER
PREP. DATE

GMO
GMO
GENTICALLY MODIFIED ORGANISM
NAME*

RISK
GROUP
TYPE
OF
GMO:
EXEMPT
/
NLRD / DNIR
OWNER
PREP. DATE
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Appendix 4:- Glove removal technique

Step 1 : Ensure you are
near a bio-waste bin
before taking off gloves

Step 2 : Pinch glove on
palm

Step 3 : slowly pull glove
down

Step 4 : Pull glove
completely off hand

Step 5 : do not touch
glove with bare hand

Step 6 : Tightly scrunch
glove in hand

Step 7 : Put index finger
under the top of the
glove

Step 8 : Turn finger
180o

Step 9 : Pull glove
outwards and towards
fingertips

Step 10 : make sure
scrunched
glove
remains inside glove

Step 11 : Hold glove by
uncontaminated surface
and dispose in appropriate
waste container
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Appendix 5 Hand washing technique

Step 1 : Thoroughly wet
hands with water

Step 2 : Apply soap or
antiseptic

Step 3 : lather by
rubbing hands together
vigorously

Step 4 : Palm over back
of hand

Step 5 : Palm to palm
with interlaced fingers

Step 6: tips and backs
of fingers to each palm

Step 7 : Scrub
fingernails on palm

Step 8 : Clean Thumbs

Step 9 : Clean wrists

Step 10 : Rinse hands
thoroughly

Step 11 : Pat dry hands
thoroughly

Note: the whole hand washing process should take around 15 seconds.
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Appendix 6 Flow chart for transporting biological
materials in University or private vehicles
Do the biological materials contain, or have a high probability of containing, infectious
substances (e.g. microbiological cultures)?
YES

NO

Categories A&B
These pathogenic infectious

\ substances are not covered by this

document. Refer to Section 13 of
AS/NZS 2243.3 & Dangerous Goods
legislation.

Would the material cause community concern if leaked or
spilled onto the road in the event of an accident? (e.g.
human samples, large volumes of sewage, animals or parts
thereof)

YES

NO

Category C

Exempt

These are biological materials with a low probability of
causing disease in humans (e.g. human and animal tissues or
body parts). They would cause community concern if leaked or
released

Examples are plants, aquatic organisms,
water & soil samples, bird carcasses

Packaging requirements:







Primary container = leak-proof e.g. specimen container
Secondary container = leak-proof with absorbent material
for liquids e.g. ziplock plastic bag or screw-cap jar with
cotton wool
Outer packaging = solid, strong & durable e.g. sturdy box
or plastic esky
Wet ice must be held within its own container
If using dry ice or liquid nitrogen allow for escape of gases.
The package is to be transported separate to the passenger
compartment (e.g. boot or back of ute)
Secure packaging within vehicle

* Note: Animal carcasses too large to comply with the
above packaging guidelines should be secured within the
vehicle
Labelling requirements:






• Contents
•
•
•
•

Contact name
Organisation
Emergency contact telephone number
‘Dry Ice’, ‘Liquid Nitrogen’ or ‘Ethanol’ as appropriate

Packaging requirements:
•
None - Transported in a secure
manner
•
If using dry ice or liquid nitrogen
allow for escape of gases. The package is
to be transported separate to the
passenger compartment (e.g. boot or
back of ute)
Labelling requirements:
•‘Dry Ice’, ‘Liquid Nitrogen’ or ‘Ethanol’
as appropriate

NOTE: For transport of materials
that fall under OGTR, DAWR or
SSBA legislation, the relevant
documentation must be consulted
SAMPLES MUST NEVER BE
CARRIED ON PUBLIC
TRANSPORT
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Appendix 7 First aid procedures
Route of exposure

Response

Splash to the Eye





Splash to the mouth

Flush the eyeball and inner eyelid with
water for 15 minutes. Forcibly hold the
eye open to wash thoroughly behind the
eyelids
Contact local first aider to get medical
attention promptly.

Flush the mouth with water for 15
minutes.
 Contact local first aider to get medical
attention prompt
Contact local first aider to get medical
attention promptly.


Ingestion or inhalation



Skin

 Immediately flood the contaminated area with
sufficient running water
 Wash area with soap and water and apply 70%
ethanol or a suitable antiseptic solution(Never
use a hypochlorite solution (bleach) on your
skin). Use paper towels to scrub affected area
 Remove all contaminated clothing
 Continue to rinse with cold water for 15
minutes. Again, wash contaminated areas with
the water and disinfectant solution but do not
apply creams or lotions.
 Encourage bleeding by pressing around the
injury. •
 Always seek medical advice. Your medical
practitioner will assist with assessing the risks
of infection and provide advice about any tests
needed

Injection/ sharps
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Appendix 8 Spills procedures
Promptly managing spills helps to stop infectious agents spreading from the environment to people. The
Golden Rules for Spills Management are .
1. Isolate the area. To ensure other people do not come into contact with spill.
2. All spills must be cleaned immediately.
3. Ensure appropriate personal protective equipment is worn. Disposable nitrile or latex gloves
should be worn for all spills. For larger spills other personal protective equipment may be
required. 4. Choose an appropriate disinfectant.
5. Perform hand hygiene measures. ALWAYS WASH HANDS.

SPILLS INSIDE BIOLOGICAL SAFETY CABINETS
SMALL SPILLS
Small spills i.e. droplet-size spills or those up to 1 mL,




may be treated easily by wiping with disinfectantsoaked absorbent material or flooding with a suitable
disinfectant solution.
Allow adequate time for the disinfectant to take effect.

LARGE
The suggested procedure for a larger spill or breakage is as
follows:













Ensure that the cabinet remains operating to retain
aerosols .
Place absorbent material wetted with suitable
disinfectant or proprietary absorbent materials which
release hypochlorite over the spill. Allow
approximately 10 min to effect disinfection. The three
parameters that affect the efficacy of the disinfectant
are concentration, time and temperature
Disinfect gloved hands and remove protective gloves
in the cabinet. Remove and contaminated clothing for
decontamination and wash hands and arms. Replace
with clean gloves and protective clothing for carrying
out the remainder of the clean-up.
After initial disinfection of the spill, remove any sharp
objects with forceps and discard as contaminated
sharps then remove excess fluid with absorbent
material and discard into a container for
decontamination. Discard culture bottles, petri dishes
and solid material associated with the spill into the
same container. Decontaminate cultures, media and
disposable materials adjacent to the spill.
Wipe down the work floor, cabinet work zone and
remaining items of equipment with fresh disinfectant
solution. For Class II cabinets, disinfect both sides of
the front grille and work floor within the cabinet.
Check that the spillage has not contaminated the sump.
If the sump is contaminated, add sufficient
disinfectant solution to completely cover the sump
floor. If the spill is large, use sufficient disinfectant
solution to dilute and inactivate the infectious
material.
Consider whether the cabinet should be
decontaminated before further use.
Complete an incident report in SafetyNet
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SPILLS OUTSIDE BIOLOGICAL SAFETY CABINETS WITHIN CONTAINMENT FACILTY
SMALL SPILLS







Remove the laboratory gown and any other garment
suspected of being contaminated, and place in a
biohazard bag for subsequent decontamination. If it is
suspected that shoes are contaminated, remove and
place in a separate biohazard bag
Put on appropriate protective clothing such as gloves
and gowns and eye protection
Place absorbent material wetted with suitable
disinfectant over the spill. Alternatively, proprietary
absorbent materials which release hypochlorite may
be used. Allow at least 10 min to effect disinfection.
Remove any sharp objects with forceps and discard as
contaminated sharps
Use the same disinfectant solution to wipe over the
area likely to have been contaminated, allowing 10
min for disinfection time

LARGE
Spills external to a BSC of a large volume of high risk (as
determined by the risk assessment) infectious material with
the generation of aerosols will require evacuation of the area
and clean-up by a trained spills clean-up team. The team
shall wear protective clothing and RPE if the spill is
hazardous to humans by the respiratory route.
Once a spill of this type has occurred the area shall be
evacuated immediately and sufficient time allowed
(generally 30 min) for aerosol particles to be dispersed
before contaminated surfaces are disinfected.
NOTE: Although in certain circumstances respirators
with P2 filters can provide adequate respiratory
protection, the higher protection offered by HEPA
filters with full face respirator is recommended for spill
clean-up operations. Goggles should be worn where full
face respirators are not used.
The response for the worker should be as follows:











If safe to do so, contain the source of the spill. Move
away from the spill
Remove the laboratory gown and any other garment
suspected of being contaminated, and place in a
biohazard bag for subsequent decontamination. If it is
suspected that shoes are contaminated, remove and
place in a separate biohazard bag
Warn others to keep out of the area of the spill
If contamination of the worker is superficial, wash
exposed skin and put on a clean laboratory gown. Use
an eye wash station if the eyes or face have been
exposed
Leave the area and place a biohazard sign with ‘DO
NOT ENTER’ on the door
Notify the area supervisor or biosafety representative
of the spill
If spilled material has soaked through the clothing,
take a complete body shower in a regular i.e. not an
emergency, shower wherever possible.
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SPILLS OUTSIDE THE CONTAINMENT FACILTY
SMALL SPILLS







Remove the laboratory gown and any other garment
suspected of being contaminated, and place in a
biohazard bag for subsequent decontamination. If it is
suspected that shoes are contaminated, remove and
place in a separate biohazard bag
Put on appropriate protective clothing such as gloves
and gowns and eye protection
Place absorbent material wetted with suitable
disinfectant over the spill. Alternatively, proprietary
absorbent materials which release hypochlorite may
be used. Allow at least 10 min to effect disinfection.
Remove any sharp objects with forceps and discard as
contaminated sharps
Use the same disinfectant solution to wipe over the
area likely to have been contaminated, allowing 10
min for disinfection time

LARGE
SpillS external to a BSC of a large volume of high risk (as
determined by the risk assessment) infectious material with
the generation of aerosols will require evacuation of the area
and clean-up by a trained spills clean-up team. The team
shall wear protective clothing and RPE if the spill is
hazardous to humans by the respiratory route.
Once a spill of this type has occurred the area shall be
evacuated immediately and sufficient time allowed
(generally 30 min) for aerosol particles to be dispersed
before contaminated surfaces are disinfected.
NOTE: Although in certain circumstances respirators with
P2 filters can provide adequate respiratory protection, the
higher protection offered by HEPA filters with full face
respirator is recommended for spill clean-up operations.
Goggles should be worn where full face respirators are not
used.
The response for the worker should be as follows:











If safe to do so, contain the source of the spill. Move
away from the spill
Remove the laboratory gown and any other garment
suspected of being contaminated, and place in a
biohazard bag for subsequent decontamination. If it is
suspected that shoes are contaminated, remove and
place in a separate biohazard bag
Warn others to keep out of the area of the spill
If contamination of the worker is superficial, wash
exposed skin and put on a clean laboratory gown. Use
an eye wash station if the eyes or face have been
exposed
Leave the area and place a biohazard sign with ‘DO
NOT ENTER’ on the door
Notify the area supervisor or biosafety representative
of the spill
If spilled material has soaked through the clothing,
take a complete body shower in a regular i.e. not an
emergency, shower wherever possible.
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SPILLS WITHIN CENTRIFUGES
Where a spill or leak is detected within a centrifuge, the procedure will depend upon the risk group of the agent involved
as well as the construction of the equipment. The clean-up procedure should be as follows:





Sealed rotors or buckets that can withstand high temperatures - Thermally decontaminate intact at 121°C for a
minimum of 15 min.
Rotors and buckets not able to withstand high temperatures – Where breakage or spillage is observed, allow 30 min
for aerosols to settle. Place the rotor or bucket in an appropriate non-corrosive disinfectant solution . If the disinfectant
is corrosive, wipe internal surfaces with water or detergent at the end of the contact time. The use of glass centrifuge
tubes should be avoided.
If a glass centrifuge tube has broken, remove larger pieces of broken glass to the sharps container with forceps and
use material such as cotton wool moistened with disinfectant to pick up the finger pieces. Wipe internal surfaces of
the centrifuge bowl with disinfectant.
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