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1. Introduction

1.1 Purpose and Scope

There are many biological haards (biohazardshat can be encountered in Univéngteaching and
research laboratoriesLaboratories where biologicals are used and stored must have the

appropriate trainingapprovalspractices and equipmenh placeto manage the associated risks.

This manual provides information on relevant legislative requirements and safe work practices when
working with orbeing exposed to biological materialhe guidelines within thisianual have been
developed to complement other biosafety and WHS management information from:

Australian Standards AS/NZS2243:Bes(SAl Global available througje library)
The Offte of the Gene Technology RequlaiOGTR)

Australian Department of Agricultusnd Water Resourc®AWR)

Security Sensitivei@ogicalAgents Regulatory Scheme

The World Health Organisation

1 SafeWorliNSW

=A =4 =4 4 =4

This manual covers basic biological safetyuirementsand it is expected that individual Faculties
and Departments will destop and implement local safety instructions that are designed to meet
their specific requirementbut remain compatible with these guidelines. This manual should be
used in conjunction with th&lacquarie University Generahhoratory Safety GuidelinesmdThe
Macquarie University Code for the Responsible Conduct of Research

1.2 Policy
The UniversitBiosafety and BiosecuriBolicyis the enalihg policy for this guiddey provisions of
the Policy state that Macquarie University will:

1 Maintain an appropriatelgonstituted Institutional Biosafety Committee (IBC) vi$ho
provided with the resources required for institutional monitoring.

1 Ensure, though the IBC, that all research, teaching and services at the University
invohing biohazardous materials, genetically modified organisms (GMe®)rity
sensitive biological agentS§BAsand agents requiring quarantine containment are
conducted in acerdancewith the relevant legislation agulations, guidelines and
codes.

1 Ensure dealings with GMOs, the usemdtroorganisms classified as risk group 2 and
above,animalspotentially containingzoonotic microorganismalassified as risk
group 2 andabove SSBAs or agents requiring containment or approval under the
Quarantine Act 1908, are not commenced without the prior approval of the IBC

9 Ensure it maintains certification of OGTR and quarantine approved facilities.

i Enable the IBC to conduct monitorimgpections, at least annually, of the
''YAOSNBAGEQAE f1 02N i2NARSa G2 SyadaNBE O2 YL
guidelines and codes.

1 Conduct an institutional biosafety workshop at least annually for personnel involved
in the acquisition handlng, storage, removal or disposal of biological materials on
University premises to ensure that such personnel are aware of potential risks.
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http://www.ogtr.gov.au/
http://www.agriculture.gov.au/
http://www.health.gov.au/ssba
http://www.who.int/en/
http://www.workcover.nsw.gov.au/
http://web.science.mq.edu.au/files/file/OH&S/Web%20Forms/GENERAL%20LABORATORY%20SAFETY%20GUIDELINES%20V2%202014.pdf
http://mq.edu.au/policy/docs/research_responsible_conduct/The%20Macquarie%20University%20Code%20for%20the%20Responsible%20Conduct%20of%20Research.pdf
http://mq.edu.au/policy/docs/research_responsible_conduct/The%20Macquarie%20University%20Code%20for%20the%20Responsible%20Conduct%20of%20Research.pdf
http://www.mq.edu.au/policy/docs/biosafety/policy.html

Macquarie University expects its staffDR candidatestudents, researchers, contractors and
visitorsto adhere tothis manuaknd to the University'8iosafety and Biosecuriolicy to maintain
a safe and healthy environment by minimising the risks from biological work procedianesach
this standard, work with biological material will be guided by curésets,Regulations, Codes of
Practice, Australian Standards and University policy and proced8ee#\ppendixl for a detailed
list of biosafety legislation.

Macquarie University requires that:

1

Biological materials are obtained, transported, stored and dispa$&d an ethical
and responsible manner.

Biological materials are handled in a way that will not put at risk thetiheald
safety of any individual

University staff and students oaply with training requirements

University staff and students are proeid with sufficient informationinstruction,
and supervision to handle microorganisms, biolideas materials and GMOs
safely

1.3 Objectives
The objectives of this manual are to ensure that:

T

All staff, studentsresearchersand visitors are aware of thgologicalhazards
legislative requirements, Australian Standards and University policy and procedures
associated with working with microorganisms and biohazardous material.

Saff, students and researcheese aware of their responsibilitie regard to
biological safety at Macquarie University

All staff, studentsresearchersand visitors receive appropriate training and
informationthat enabksthem to recognise potential hazards associated with their
work.

All research and teaching involvi@MOs SB8As risk group 2 and above
microorganismsclinical and diagnostic samples, animal and human tissues, blood or
body fluids,and materials requiring quarantirentainmentis assessed by thi8C
The use of humans, animals and their tissue, blood or bbdgsf in research and
teaching receives approval from tla@propriate Humanor Anima) Ethics
Committees prior to commencement of work

All research and teachirigvolvingnon-pathogenic microorganisms or other
biological material or agent unlikely towse human or animal disease or harm the
environment are risk assessbg the Chief Investigator or Unit Convenor prior to
the commencement of work.

Biohazardous operations involving microorganissngliagnostic samples are
performed in the appropriate marer and physical containment facility according to
their risk groups

Rsk management procedures are in place in the event of biological spills
Appropriate waste disposal systems are in place for biological materials
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2. ManagementSructure and Responsillity

2.1 Deputy Vice Chancellor (Research)

The Deputy Vice Chancellor (Research) is responsible to the Vice Chancellor for the Macquarie
UniversitylBCand thatcommitteeQ implementation of requirements as specified by the O@m&
other regulatory bodies

2.2 Institutional Biosafety Committee
Under OGTR legislatiopnf f @2 NJ] Ay @2f @Ay3 DahQa YdzAad 6S NBDAS
UniversitylBC is responsible for:

1 Reviewing research and teaching applications which involve the use of and dealings
with risk group 2 and above microorganismagsimalspotentially containing risk
group 2 and aboveoonoticmicroorganismsGMOs quarantine materials and
SSBAs

1 Ensuring that the use of GMOs within the university is conducted in compliance with
the Gene Technologict 2000 and the Gene Technology Regulations 2001

2.3 University Biosafety Officer

The University Biosafety Officer is authorised to advise and report on biosafety and quarantine
matters. The Biosafety Officer assists the IBC in enstoimgpliance of GTRand Quarantine
approvedfacilities.

2.4Deans and Heads of Department

Deans and Heads of Departmemeaesponsible for ensuring that all employees and students
receive appropriate information and trainimggcessary for them to work and conduct the#search
safely and in accordance with this manuBhey are to ensure that Technical and Facility Managers
have resources to develop and implemgmbcedures necessary to ensure that biosafety guidelines
are met.

2.5 Laboratory and Facility Managers

Labaatory and Facility Managers are responsible for monitoring laboratory access and
authorisation. They are to ensure that staff and studdrtching,working or conducting research in
their laboratories have undergone the appropriate laboratory safety @ida prior to commencing.
Managers otertified facilities (OGTR and quarantine) arenaintain all laboratory documentation
required fortheir certification.

2.6 Chieflnvestigators

Chief InvestigatoréncludingPrincipal Investigators Academic $oervisors ResearchSupervisors
and Unit Convenejsre responsible for the health and safetythe undergraduateand
postgraduate studentthey supervisen addition tovolunteers andstaff employed under them
They are to ensure that their studehaind staff have received the appropriate laboratory safety
induction and training to enable them to undertake their work safely and that associated risk
assessments have been completed.

Macquarie University Biosafety and Biosecuritgrival ‘ Version ‘ 15

Contact biosafety@mgq.edu.au  Date ' June 2018



2.7 Staff, Sudents andVolunteers

Staff, students and volunteers wiong with biological hazards must ensure that they follow safety
guidelines set out by Macquarie University and their respective Facility Managé&taei
Investigators They are to ensure that their actions do not put theiass, or any other individuat
risk

3. Health Management

3.1Immunisation
People working with infectious organisms, blood or bodily fluids or in animal holding facilities

should routinely review their need for immunisation against preventable disease. Additionally,
peoplewho ae immunosuppressed, immunocompromisedimvolved in any of the following
activities should consider their need for immunisation:

I Field work

1 Working with waste or contaminated water soil

9 Workingwith animals or insects

9 First aid administration

It ismandatory forChief Investigatorto undertake a thorough risk management assessment to
identify risks specific to any human pathogen brought into a facility and to which they or other
research membermay be exposed

For a comprehensive guide to immuniseis please visit:
M The Australian Immunisation Handbook 10th edition
9 World Health Organisation website
9 The Australian Federal Government Smart Traveller
9 NSW Health occupational immunisation requirements

Tetanus, Hepatitis A, Hepatitis B and Qdfare notifiable diseases in all states and territories in
Australia. In NSW if an employee contracts Q fever it must be reported to WorkCover.

3.1.1 Tetanus

Tetanusis a disease caused by a toxin produce@lmstridium tetani Any tetanugpronewound can
become contaminated witlE. tetani Tetanusprone wounds are those other than clean, minor cuts
and include:

Wounds where disinfection has been delaygchiore than 4 hours

Compound fractures

Bites

Deep penetrating wounds

Wounds containing contaminatioor foreign bodies (wood, dust, soil, manure)

=A =4 =4 4 =9

Those at risk of tetanus include:

1 Anyone at risk of scratches, bites and cuts from animals or their cages
1 Anyone handling tetani or its toxin
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http://www.immunise.health.gov.au/internet/immunise/publishing.nsf/Content/Handbook10-home
http://www.who.int/en/
http://smartraveller.gov.au/
http://www.health.nsw.gov.au/immunisation/Pages/oasv-FAQ.aspx
http://www.health.nsw.gov.au/immunisation/Pages/oasv-FAQ.aspx

M Outdoor workers

3.1.2Hepatitis

Hepatitis A i®ne of several dierent hepatitis viruses that catauseinfections and damage to the
liver. Hepatitis A is caused by thepatitis A virugand it is highly contagious and can ferticularly
dangerous for people with prexisting liver problemsThe virus is spread by tffi@ecal oral route
and can survive on hands, in food and in water for prolonged periods of time

Hepatitis B is a potentiallife-threateningdiseasecaused by the hepatitis B viruBheHepatitis B
virusis spread througlezontact with blood and othebodily secretionslmmunisationis an effective
way of protecting against hepatitis A and B virusasrently for Hepatitis C there is no
immunisation or completely effective treatment.
Those at risk of épatitis infectionanclude anyone who:

1 Handlesa hepatitis virus

1 Is exposed tdumanfaecal material, blood, liver tissue and béled other bodily

secretions
1 Works with norhuman primates
9 Hrst aiders

3.1.3Q fever
Q fever is amongst the most serious infective hazards and is a Work@peetable illress in NSW.
Q fever is a zoonotic infectious diseaseisedby the bacteriumCoxiellaburnetii, which can be
harboured in numerous domesticated and wild anim@lsburnetiis highly infectious and is
transmitted to humans via aerosols from contaminatsatly fluids of infected animals.
People considered at risk of exposure are those working with or handling:
1 Coxiella burnetias part of their work
1 Animals potentially infected, especially pregnant animals, including native animals
(e.g. kangaroos), compam animals (cats and dogs) and stock animals (pigs, sheep,
cattle)
9 Unfixed tissues, including carcasses from potentially infected animals
1 Unfixed hunansamples (blood or tissue) that could be from individuals with Q fever

3.2 Precautions for Pregnant \dmen

Minimising laboratory riskir pregnant womeris especially importardue to the sensitivity of the

foetusto specifichiological agents. All lab workers should know the hazards associated with the

materials with which they work and it is importantto®e2 3y A &S G KI O 'y AYRAGARdzZ
those hazards may change due to factors such as pregnbmal} cases, a pragnt woman should

discuss her laboratory environment with her medical care professional and provide specifi

information about poéntial exposures.

3.3Personal Kgiene

To prevent the spread of laboratorgtaminants, it is important to use good microbiological
techniques, wear the providegersonal protective equipmenPPBEand ensure thahands are
washed after completing a predure, and before leaving the laboratory. Sggpendix3 for the
recommended antiseptics for hand washing agpendix4 for good handwashingtechnique.
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4. Research Approval angisk Management

4.1 The Institutional Biosafety Committe@BC)

TheMacquare UniversitylBChelp to minimise the risks associated with working with biological
materialsby asking Chief Investigators to completeonline Biosafety Application with ambuilt
riskassessmentBiosafety Applicationare maintained by the IBC andeasubject to routine
monitoring to ensure the specified risk management strategies are being followed. The IBC also
confirmsthat particular laboratories meet a physical containment level under Q@JId&antineand
AS/NZS 2243 §pecificationsThe IBC isharged with monitoring all GMO, recombinant and
synthetic biology projects and repar@nnually to the OGTR.

At Macquarie University, Biosafety Applications are required for all research, teaching or services
that involve the use of biological materialBiosafety Applications are submitted online and are
reviewed by the IBC via an expedited review process between Febriigidvember 3.

Please be advised that the IBC will be out of session from December 1st to January 31st.

A Biosafety Applicatioform for work involving the use of risk group 1 microorganisms (including
animals with the potential to carry risk group 1 zoonoses) or other biological material or agent that is
unlikely to cause human or animal disease or harm the environment isegfilired, however it is

treated as a notification

Biosafety Applications are approved for a period of five years, and for GMO prajguts/alis
underthe provision of annual reportinghll Biosafety Applications are subject to IBC audit and
inspection

4.2 Biosafety Managemenand Support
Workinvolving anyof the below categoriemust not commence until IBC approval has been granted
and theMacquarie University introductory biosafety course has been completed

Microorganisms classified as risk goa2iand above

GMOs

SSBAs

Agents requiring containment under the Biosecurity Act 2015

Animals with the potential to carry zoonotic agents classified as risk group 2 and
above

1 Human andanimal clinical and diagnostic samples

=A =4 =4 =4 4

A Biosafety Application forror work involving the use of risk group 1 microorganisms (including
animals with the potential to carry risk group 1 zoonoses) or other biological material or agent that is
unlikely to cause human or animal disease or harm the environment is still eglghiowever it is

treated as a notification

Applications must beubmittedvia theBiosafety Managemerflystemusing your OnelD and
passwordAll applications must be approved by the Chief Itigagor prior to an IBC submission.
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https://staff.mq.edu.au/research/integrity-ethics-and-approvals/Biosafety-biosecurity-and-gene-technology/gene-technology-and-dealings
https://staff.mq.edu.au/research/integrity-ethics-and-approvals/Biosafety-biosecurity-and-gene-technology/biosecurity-and-quarantine
https://ethics-and-biosafety-form.mq.edu.au/

Biosafety Applications are approved for a period of five years, and for GMO projects approval is
under the provision of annual reporting. Albsafetyapplications are subject to IBC audit and
inspection.

The use of honans, animals and their tissue, blood or body fluids in research and teaching may
require additional approval from the appropriate Human or Animal Ethics Committees prior to
commencement of work.

For more information and supporting resources relating to submitting applicatiafisty
documentationthe review processandmanaging approved progs please refer to th8iosafety
Management support pagecated on the University Wiki.

For clarification oGMODealings visit the OGTR websiter the Macquarie UniversitsMO
Classificationables

The MacquaridJniversityintroductory biosafetycourse isavailable online using iLearn. Pleasiek
on the following linkand selfenrolusing your OnelD

MacquarieUniversityintroductory biosafetycourse

4.3 Risk management

4.3.1 Hierarchy of control

A risk assessment section has been built into the Biosafety Applic@tierinformation requested
on the risk asessment sectiois necessary to give the IB@d Chief Investigtor enough
information to decide if the work can be carried out safahd, in a laborairy, equipped to meet
biosafety needs

The risk assessmeséctionfollows a globally accepted risk management process known as the
hierarchy of control. The hierarclof control creates a systematic approach to manhgsogical
riskssafely by providing a structure to select the most effective control measures to eliminate or
reduce the risk of hazards associated with a particular research project. The hierarcimrof lcas

six levels of contrgkhe most effective measure is at the top, the least effective at the bottam.

best practice it is recommended to try to incorporate the use of high end controls such as
elimination, substitution, isolation and engineeriogntrols as opposed to the use of low end

controls such as administrative and the use of personal protective equipmeathierarchy of

control is included in all Risk Assessment Forms to provide a systematic approach for managing the
risk associated withiological research hazards.

The hierarchy of control involves the following six steps;
1. Elimination¢ remove the cause of danger completely (e.g. inactivate infectious source)

2. Substitutiong controls the hazard by replacing it with a less risky t@agchieve the same
outcome (e.g. use of a less pathogenic organism)

3. Engineeringbioengineeringcontrols ¢ Isolatethe hazardrom people and the environment by
usingphysicalor biologicakafety features to plant or equipment (e Bhysical contaiment facility,
Class Il biosafety cabineaccines

11
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https://wiki.mq.edu.au/x/lYHuDw
https://wiki.mq.edu.au/x/lYHuDw
http://www.ogtr.gov.au/
https://staff.mq.edu.au/research/integrity-ethics-and-approvals/Biosafety-biosecurity-and-gene-technology/gene-technology-and-dealings/how-to-classify-gmo
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4. Administration¢ use of administrative controls to lessen the riglg. signagajsk assessments
and safe work proceduregraining).

5. Personal Protective Equipment (PRE)rovides a personal baer between the user and the
infectious/toxic substance (e.g. gloves, eye protection, lab coat).

Note: The use of PPE to reduce the rislanthazardshould always be the last resort.
For more detailed informationlpase refer toAppendixs: The hierarchyf risk control.

4.3.2 Responsibility of the Chief Investigator
The Chief Investigator must ensure:

1 Research and technical personhelve read risk assessments before work starts.

9 Hard copies of risk assessments are available in the laboratory for mefere

1 Research and technical personhele received sufficient training and/or

supervision to allow them to work and handle biological agents and materials in a

safe manner.

Faulty equipment is reported and removed from service where a danger exists.

SafeWorking Procedures are followed.

Safety rules are followed.

Emergency equipment is serviced.

The physical containment level is appropriate for the risk group.

Incidents, accidents and near miss occurrences are reported to the health and safety

unit.

1 Regulacompliance checks and safety tours are carried out and any findings are
documented.

1 That they &miliarise themselves with thaS/NZ2243.3standard

= =4 =4 4 -4 4

4.3.3 Responsibiliy of Reseach and TechnicalPersonnel
Research and technical personnel includet is not limited to staff, students, animal care staff,
research assistants and volunteers. Research personnel must ehatitbey:

Read the relevant risk assessment and relevardange material.

Followall relevantSafe Work Procedures and guidelines.

Report any faulty equipment.

Attend required training.

Speak to a supervisor or laboratory manager about any safety concerns.
1 Comply withthe relevantsafety rules and guidelines

=A =4 =4 4 =9

4.3.4 Register oBiologicalHazards

Theregister ofbiologicalhazards lists all biologically hazardous materials and microorganisms used
and stored inteaching and research laboratoriddard copies of risk assessments are to be

maintained in these laborateesand male available to personnetho conduct work in those

laboratories The register must be updated annually and should also indicate whether any SSBAs are
being held.
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4.35 Inductions

Any person entering facility must comply with the local processfor induction. The level and

detail o the safety inductiorshould depend upon the risk and legislative requirements associated
with procedures/workcarried out and the materials and equipmestored within the lab. Induction
records must be kept and nrdained. Access and authorization requirements will be determined on
the risk associated with therocedures/workcarried out and the materials stored within the
laboratory.

4.3.6Training

In order to reduce the inherent risks associated with biohazdrdsing,hazardawareness,
knowledgeof the biologicalagent, good habits, caution, attentiveness and concern for the health of
co-workers are prerequisites fotdldndividuals

The University Research Office runs a Biosafety Workshop which outlsgthlative framework
for researchusingbiological agentspotential risks associated with biological reseatbie,

application process for such reseaiantd provides guidance on how to complete a raslsessment.
This workshop is mandatory for indivialsintendingto work with GMOs, biohazardous materials or
working in any of the Universities Physical Containment facilities. It is expected that individuals
refresh the Biosafety Workshop every three yeditse IBC maintains all biosafety training record
For further informatiorplease contact your supervisor, laboratory manager or the University
Biosafety Officer. laddition,the University has a Health and Safety unit for advice and guidance
ohs@mq.edu.au

Quarariine training is mandatory for individuals working with quarantine materials or those working
GAGKAY Fye 2F GKS ! yAOBSNEA G @ Bdfutheiztenilopriaktyh€ | LILINE ¢
QAP Facility Manager or the Biosafety Offiddre UniversityBC requires a copy of the certificates

once training has been successfully completed.

4.3.7 Laboratory Access anduthorisation

It is a condition of entry that all persons understand the general laboratory safety rules and accept
their responsibility undr WHS Legislation to adhere to the safety rules at all titmevidual
Departmentsshould implement local laboratory safety instructions that are designed to meet their
specific requirementdt is a requirement that inductions are performed for all ity

laboratories. Induction records are to beaintainedby the laboratory ManagerAccess to general
laboratories is under the authorisation of the Labimry Manager or Laboratory Superviséiccess

and authorisation to physical containment facilgis under the direction from the Facilityddager
andmay bedependent on completion of the Biosafety Workshdgefer tothe respective Facility
Managerfor further information on access to their laboratories.

4.3.8 PersonalProtective Equipment

Personaprotective equipment (PP specialised clothing equipmentworn by laboratory

personnel for protection againgtxposure taaerosols splashes and accideniabculation PPE must
be worn while working in the laboratory and must not be taken home @mvoutside the

laboratory. PPE equipment is selected to suit the type of work being performed and the potential
risk of exposureConsult AS/NZS 2243.1:2005 for detailed information regarding the different types
of PPE. All PPE is to be removed and hdadsntaminated prior to leaving the laboratory or
containment facility Appendix6 detailsa step by step process for safely removing PPE.
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At a minimum, enclosed footwear is mandatory for all University research and teaching laboratories.
Within researcHaboratories a properly fastened laboratory coat that protects the arms and body
must be worn at all times unless lesser requirements can be justified by a risk assessment.
Laboratories will supply safety glasses, gogdée® shieldand gloves which eet Australian

standards and appropriate to the type of work being performed.

4.3.9 Working After Hours

The University defines its business hoas$/ondayc Friday7:00 am to10:00 pmand weekends

8:00 amg 6:00 pm After hours work is defined as the pedlioutside of theséusinesoursand

Public Holidays. All individuals occupying a building after hours are required to advise the Security
Information Centre (ext7112) of their presence in the building and an estimate of their length of
stay.

4.3.10Safety Documentation

Safe Work Instruction€SWs) and Standard Operating Proceduré80ORB)outline the safe way to
undertake a task anchaybe developed for techniques, processes and equipment to minimise any
risk to individuals when working with biohazardous materig@fety documentation iseing
developed and implemented across the Universifigitthe university wikiwebsites below for
currentapproved documents and templates

Biosafety Management support page

Macquarie University Health and Safety

It is advised that individual research and teaching facilities hgveceduremanualwhich highlighs
any specific requirements, standard processes and hazards associated with the workAdipsa#.
and students are advised to familiarisgeemselves with it ad consult the relevaniManager with
any questions.

5. StandardPrecautions

Human error, poor laboratory techniques and misuse of equipment cause the majority of laboratory
injuries and laboratory acquired infections. The World He@ltbanization (WHQO) has compiled a
chapter of technical methods that are designed to avoid or minimise the most commonly reported
problems of this naturef-or further detailed informatiosee theWHO LaboratoriosafetyManual,
Chapter 12

The National Health and Medical Research Council (NHNERE)ecommended adoption of the

GSNY W{idFIyRIFINR t NBOldziA2yaQ | a K&enialyinfecioudNA a1 YA
material. Standard precautions are recommended for the care and treatment of all patients in the

clinical environment and in the handling of:

Microbiological agents

Blood (including dry blood)

Body fluids, secretions, excretions (kxting sweat)
Norrintact skin

Mucous membranes

=A =4 =4 -4 =9
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Standard precautions are work practices required for the basic level of infection control and they
include the use of:

1 Good microbiological préices (aseptic techniques)

1 Good hygiene practices (particularhaghing and drying hands before and after
patient and sample conta@nd when leaving the laboratory

1 Use of PPE (including the wawy of gloves, lab coats, gowns, plastic aprons, masks,
eye protection)

1 Waterproof coverings over any skin breaks

9 Appropriateprocedures for the handling and disposal of contaminated wastes

9 Appropriate procedures for the handling and disposal of sharps

When used in combination with physicantainmentwork practices described in
AS/NZS2243.3:201this meets the requirements of implementing standard precautionzectic
AS/NZS 2243.3:20B@ctionsrelating to physical containment work practices are listed below

Section 5.2.3 and 5.3.6 of a PC1 and Pabratory Containment Facility
Section 6.4.3 and 6.5.5 of a PC1 and PC2 Animal Containment Facility
Section 7.2.4 and 7.3.5 of a PC1 and PC2 Plant Containment Facility
Section 8.2.4 and 8.3.5 of a PC1 and PC2 Invertebrate Containment Facility

=A =4 =4 =

Further irfection control guidelines caalsobe found on the Department of Health website.

6. Microorganismsand Biohazardous Materials

6.1 Introduction

The laboratory contains many potential biological hazards. These include working with
microorganisms (bacterifiingi, viruses and parasites), genetically modified organisms, humans,
animals and their associated tissues and biohazardous substances such as prions, human blood,
blood products, body fluids and raw and treated sewerage. The basic approach to wotking wi
microorganisms is to regard them as potential pathogens and to handle them with standard
microbiological techniguesSuch techniques hetpinimize the risk to laboratory staff, the
environment and to maintain purity of strains of isolatéd. work withmicroorganisms&nd
biohazardous materials must learried outaccording to the requirements dailed in theAS/NZS
2243.32010Safety in Laboratories, Partlgdlicrobiological safgt and containmentCompliance with
the relevant sections AAS/NZS 224318 considered a minimum requirement for anyone handling
microorganisms

Microorganisms vary widely in themfectivity. This is partly due to differences in the portal of entry
(skin, ingestion or via the respiratory tract), the physiology of the microorganism, the infectious dose
and the ability of the microorganism to overcome intrinsic immune and other dhefgtnces.

Laboratory acquired infections may arise through:

1 Inhalation through the production of aerosols from processes such as centrdagati
pipetting, opening cultures or flaming contaminated loops.
1 Ingestion from accidental splashing into the moothcontaminated hands.
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Macquarie University Biosafety and Biosecuritgrival ‘ Version ‘ 15

Contact biosafety@mgq.edu.au  Date ' June 2018



1 Sharp injuries via needle pricksyts with contaminated glasand bites and
scratches from animals

1 Transfer through open wounds or acraesicosal membranes (eyes, mowhd
nose.

6.2 Riskgroups

The Australian Standard AS/N2843.32010 classifiemfectious microorganisms into risk groups.
AS/NZS 2243.2010 lists risk groupsy microorganism type (eg: viruses, bacteria, parasites, fungi)
and further divides the lists into human/animal, plant and invertebrate infectiousaoiganisms.
Safe work practices and physical containment levels for each group tiedevithin the AS/NZS
2243.32010standard A list of risk group 2, 3 and 4 orgams can be found iAppendix7.

6.2.1 Risk group classification for human and animdectious microorganisms

Risk group classification for humans and animals is based dn hé& yath@genicity, mode of
transmission, host range, the availability of preventative measures and the availability of effective
treatment.

Riskgroup 1 (low indridual and community risk)a microorganism that ignlikelyto cause human
or animal disease

Riskgroup 2 (moderate individual risk, limited community risk)microorganism that is unlikely to
be a significant risk to laboratory workers, the commupiityestock, or the environment; laboratory
exposures may cause infection, but effective treatment and preventatieasuresare available,
and the risk of spread is limited.

Riskgroup 3 (high individual risk, limited to moderate community riskjnicroorganismthat
usuallycauses serious human or animal disease and may present a significant risk to laboratory
workers. It could present a limited to moderate risk if spread in the community or the environment,
but there are usually effective preventativesasures or treatment available.

Riskgroup 4 (high individual and community rigkd microorganism that usually produces life
threatening human or animal disease, represents a significant risk to laboratory workersagig m
readily transmissible from @nindividual to another. Effective treatment and preventative measures
are not usually available.

6.2.2 Rislgroup classification for plant infectious microorganisms

The risk grouping of plant infectious microorganisms is primarily concerned with comtairah
plant pathogens to avoid risk to the environment. Factors considered in relation to the risk from
plant infectiousmicroorganismsare the ecological or economic impact; thgentspresence in
Australia or New Zealand; ease of spread; and the adgesdsrange.

Plantriskgroup 1¢ a microorganism thais unlikely to be a risk to plés) industry, a community or
region and is already present and widely distributed

Plantriskgroup 2¢ a microorganism that is a low to moderate risk to plants, indysirgommunity
or region and is present but not widalystributed
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Pantriskgroup 3¢ a microorganism that is a significant risk to plants, industry, a community or
region and is exotic but with limited ability to spread without dsistance o vector

Plantriskgroup 4¢ a microorganism that is a highly significant risk to plants, industry, a community
or region and is exotic and readily spread naturally without the assistance of a vector.

6.2.3 Risk group classification for invertebrates carryinfeittious microorganisms

Therisks posed binvertebrates are based on the microorganism that they may be harbouring.
Factors considered in relation to their risk are based on; risk to laboratory workers, host range,
economical/ecological impact, geograpdidistribution and ability to disperse. Some examples
include viruses in mosquitos, Borrelia in soft ticks and trypanosomes in Triatmid bugs.

Invertebrateriskgroup 1¢ microorganisms that are carried by invertebrates where the
microorganisms are unlikeko be a risk to humans or to the environment and are already present
and widely distributed.

Invertebrateriskgroup 2¢ microorganisms that are carried by invertebrates where the
microorganisms are a low to moderate risk to humans or to the environmedtare present but

not widely distributed. They have a limited ability to disperse because of low persistence of the
microorganism outside the host. They are carried by invertebrates that are un likely to be able to
disperse or can be readily controlled.

Invertebrateriskgroup 3¢ microorganisms that are carried by invertebrates where the
microorganisms are a significant risk to humans or to the environment and are exotic and have the
ability to disperse with or without the aid of a vector. They are edrby invertebrates that are able

to disperse.

Invertebrateriskgroup 4¢ microorganisms that are carried by invertebrates where the
microorganisms are a highly significant risk to humans or to the environment and are exotic and
readily able to disperseith or without the aid of a vector. The microorganisms may be carried by
invertebrates that are difficult to detect visually.

6.3 PhysicalContainment

Containment of microorganisms involves a combination of buildings, engineering, equipment
worker practces and training to handle microorganisms safely. Physical containment is the term
used to desclie procedures and structures designed to reduce or prevent the release of viable
organisms into the outsidenvironment. The physical containment level useldtes to the risk

group classification of the microorganism, i.e. Physical Containment Levelig&ignoup 2.In some
circumstances the physical containment level required for a particoleroorganismmay depend

on the work beingerformed(e.g. Huma Immunodeficiency Virus which is classified as both a risk
group 2 and 3 microorganismlhere are four classifications of PhysiCahtainmentFacilitiesand

I NB ARSYUGATFTASR o6& (KS wu.NA allahdalbregperatdgwithhh& R 08 Yy o
University arecertified containmentfacilities.Certain ypes of GMO and quarantine related dealings
are required to be conducted in a certified facility.

PC1 Facilities A PC 1 laboratory or facility is suitable for work witltroorganisms wher the
hazard levels are low, and whestandard laboratory practice can adequately protidtioratory or
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facility personnelThis level of laboratory is usuaiyitable for undergraduate teaching laboratories.
Specimens that have be@mactivatedor fixed may be handled in PC 1 facilities.

PC2 Facilities A PC2 Laboratory or Facility is required for all work wiktroorganisms omaterial
likely to contain microorganisms that are classifiedislsgroup 2. If working with specimens
containing nicroorganisms transmissible fiye respiratory route or if the work produces a
significant risk to humans or the environmemm the production of infectious aerosols, a biolcaji
safety cabinetmustbe used

PC3 Facilities A PC3 laboratory or facilitg required for all work with microorganisms or material
likely to contain microorganisms that are classifiedigslsgroup 3. A PCaboratory or facility
providesadditional building features and services to minintize risk ofinfection to individualsthe
community,and the environment.

PC4 Facilities This is the highest Physical Containment level and due to the highly hazardous nature
of this work, rigorous requirements must be adhered to in these facilifies level of laboratory or
facility isrequired forwork with microorganisms classified askgroup 4 microorganismand other
dangerous agents.

7. Work with Genetically Modified Organisms (GMOs)

7.1Introduction

Work involving genetic manipulation or the use of genetically modified orgen{&MOs) is
regulated by theGene Technology Act 208Ad theGene Technology Regulations 2@bugh the
national Office of the Gene Technology Regulator (OGTIR legilative mandate of the OGTRto
& LINE i@&dnyfaihuman health and safety and the environment by regulating use of GMOs in
' dzZA GNF £ AL QO

A GMO is defined as:

1 An organism that has been modified by gene technology, or

1 An organism that has inherited particular traits from an organism (the initial
orgarism), being traits that occurred in the initial organism because of gene
technology, or

1 Anything declared by the regulations to be a genetically modified organism, or that
belongs to a class ehtitiesdeclared by the regulations to be genetically modifie
organisms

Dealings with, in relation to a GMO, means the following:

Conduct experiments with the GMO

Make, develop, produce or manufacture the GMO

Breed the GMO

Propagate the GMO

Use the GMO in the course of manufacture ofemtity that is not the GMO
Grow, raise or culture the GMO

Import, transport or dispose of a GMO

= =4 =4 4 -8 4 A
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The Macquarie University IBC is accredited by the OGTR to prov&teanonitoring of all teaching
and research proposals of work involving the use of GMOs, and to act on behalf a1t @nd the
University to ensure that the Act, Regulations and guidelines are follo&kediork with GMOs
must:

1 Have written approval from the IBC before commencement

1 Ifthe GMO is a vertebrate animal cephalopodthen an animal ethics application is
also required

1 Comply with theGene technology Act 200Bene technology Regulations 204id
OGTR guidelines

7.2 Types of [@alings

There are a number of different classes of GMO dealings. The type of authorisation required for each
class is based on the kof risk that the dealings may pose to people and the environment. These
classes of dealings and the respective authorisation processes are described below.

7.2.1 Exempt Dealings

ExemptDealings are described in Schedule 2 of the Regulations and ar€>ac@tdgory assessed as
posing very low risk. The only legislative requirement for exempt dealings is that they must not
involve an intentional release of a GMO into the environment. The OGTR does not require annual
reporting of Exempt Dealings.

Exempt Deahgsdo not require a specified level of containmert.Exempt Dealingsccur in
uncertified facilities, those facilities must comply with the AS/NZS 2243.3:2010, Part 3:
Microbiological Safety and Containmeitihe regulator has producdsuidance Notes for the
Containment of Exempt Dealinge provide guidance to persons conducting Exempt DealPrgsr
to commencement, approval from the IBC is reqdir

7.2.2 Notifiable Low Risk Dealings

Notifiable Low Risk Dealings (NLRDs) are described in Schedule 3 of the Regulations and are a GMO
category assessed as posing low risk to people and the environment provided the risk is properly
managedAs a requirment of the Regulation$\LRDS must not be intentionally released emgbt

be reported to the OGTR. NLRDs must be approved by the IBC and it is a conditiprogélthat

the chief investigators complete an Annual Progress Report. NLRDs must be cormgucted

appropriately trained persons and must be transported, stored and disposedactordance with

OGTR guidelineBILRDs must be conductedthin an OGTR céfied facility. Macquarie University

has certified PC1 and PC2 Facilities.

7.2.3 Dealings Not Involving Intentional Release

Dealings Not Involving Intentional Release (DNIR) are described in Schedule 3 of the regulations and
must be licensed by the req@ibr. DNIRs are subject to case by case assessments by the OGTR and a
license will only be granted once the OGTR is satisfied that any risks posed by the dealings are able
to be managed so as to protect the health and safety of people and the environ8amie

examples of DNIR dealings are: clinical trials involving GMOs, genetic modifications that may
increase the pathogenicity or toxicity of the GMO, and dealings involving pathogens that require PC3
or PC4&ontainment Applications for DNIRs are first soitted and approved by the IBC before being
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passed on to the OGTR. The OGTR has 90 days to approve a license. DNIRs must be conducted in a
PC2 or higher OGTR certified facility.

7.2.4 Dealings Involving Intentional Release

Dealings Involving Intentional Rase (DIRs) are dealings conducted outside containment facilities,

for example GM Crops. DIRs must be licensed by the regulator and applications must include a risk
assessment and risk management plan. All applications are submitted to the IBC befogrpdssad

on to the OGTR. The OGTR has default timeframe of 225 working days to decide on a DIR

FLILX AOFGA2y® LT (KS LINE 2 Sthdiapprosal imefidrheAsI3040S R I y R
working days.

7.3 Synthetically Modified @ganisms

Syntheticbiology is a multidisciplinary and rapidly evolving field. It can be summarised as the design
and construction of new biological parts, devices and systems that do not exist in nature, and the re
design of existing, natural biological systems for reseanthindustrial purposed he effect of
synthetically modified organisms (SMOs) on biological diversity or the environment is not
understood.

Currently there is no internationally agreed consensus about a definition of synthetic biology or its

potential regulatory and risk assessment challengésk S ! YAGSR bl A2y Qa [/ 2y @Sy

Diversity (CBD) has formerly urged for regulation and that member countries (which includes
Australia) follow a precautionary approach to synthetic biology. The CRidsateon synthetic
biology urges all member countries to:

9 Follow a precautionary approach to synthetic biology.

9 Set up systems to regulate the environmental release of any synthetic biology
organisms or products. These regulations must ensure that aesvit one country
cannot harm the environment of another. (Article 3 of the CBD)

1 Ensure that no synthetic biology organisms are released for field trials without a
formal prior risk assessment.

1 Submit synthetic biology organisms, components and productxientific
assessments that consider risks to conservation and sustainable use of biodiversity
as well as human health, food security and sasionomic considerations.

1 Encourage research funds to assess the safety of synthetic biology as well the socio
economic impacts of the technology.

1 Support developing countries to develop their capacity to assess synthetic biology.

8. Biosecurity

Biosecurity is a critida  LJ- NIi 2 T (0 K Ststa pre¥i&h\gspdny/ta andrecBvert 2 NJ
biologicals that threatethe health of humans and animals, teavironment,andthe economy.
Specific laboratory biosecurity gresses should be developed lagifities dealing with quarantine
materialsand SSBAs to ensure security measures are designed to prevent loss, these mi
diversion or intentional release of pathogens or toxinat have the potential to cause significant
damage to human health, the environment and the Australian economy.
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Biosecurityin Austraia is the responsibility of two Federal Government Deparitaavhich oversee
all importation, exportation and use of biological materials of biosecurity concern:

Department of Agricultureand Water Resources Prevent and control the importgon and useof
biological materials and areucrently acting under thdiosecurity Act 2015

Department ofHealth¢ (Formerly Department of Health and AginggWent thedeliberate release
of harmful biologial agents such as viruses, bacteria, fungi and toxnsrently acting under the
National Health Security Act 200National Health Security RegulatioB808and the SSBA
Regulatory Scheme.

Strict control measrtes have been put in place for thi@portation, exportation and use of these
biological materials. Please refer to the specific website for more detailed information.

9. Biosecurity and Quarantine

9.1 Introduction

The Department of Agriculturend WaterResource$DANR (formerly Department of Agriculture,

prior to that Department of Agriculture, Fisheries and Forestry: Biosecurity and prior to that AQIS)
administers the importation and use of biological products to ensure the safe handling, secdrity an
disposal of such products in Australlde aim of the DWRIs to prevent or control entry,

establishment or spread of pests and diseases that will or could cause significant damage to humans,
animals, plantsthe environment or the economy. Imported bdgical materials should be

considered as potentially infectious and handled and disposed of accordingly. WieHa4& specific
regulations and requirements regarding the use (import, use, storage, and dispbagbnts

requiring containment or approvainder theBiosecurityAct, 2015

9.2 ImportedBiologicals

Imported biological materials are considered to pose a potential quarantine risk. Imported biological
materials are products containing material from human, animal, plant or microbial origin eldén
foods, therapeutics, laboratory materials and vaccines. Any person wishing to import biological
materialsmay berequired to have a Permit tbmport Quarantine Materiairom the DAVR Since

January 2015, some of the conditions relating to quarantine compliancediarged yisit the
DAWRandBICONvebsites for furtherdetailed information Theuniversity has a muliiser BICM

accaunt, to join please emabiosafety@mg.edu.au

It is mandatonto keep record®f imported goods and should include the following details:

Date the material was received

Quarantine entry number and import permit number
Name of the supplier

Description of material

Batch number

Propsed research and analysis details

Details of any special treatments

Date when research or analysis was completed

=A =4 =4 =4 -4 4 -8 4
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1 Methods and dates of disposal

Items are usually assessed by theVliliRas unrestricted, restricted or prohibited. Persons wanting to
use restrited materials are required to obtain a permit for importation and use of the materials. The
conditions of use will be detailed on the import perm8ome imported biological materials may

need to be kept iBiosecurity Approved Arrangements (Apeviousy termed QAPs

It is necessary to obtain an vivo approvafrom the DAVRfor the use of restricted imported
biological products in nofaboratory animals and plant®lease note that an in vivo approval does
not act as an import permit.

9.3 Biosecurity Approved Arrangements

Biosecurity AAare containment facilities that have been approved by the/iZiRto hold biological
materials that are a concern to the Australian eomiment. The DAVRdetermines the level of
guarantine containment required (B&IBC4) and this is stated on the import permit. There are
severa different classes of AAs and each type, and lkaslcertain requirements governing its
operation.Class 5 AAlate tothe Facilities at Macquarie Universjtyithin this class there are four
different sets of criteria (5.¢ 5.4) for corresponding quarantir®ntainmentlevels (1 ¢ BC4).
Macquarie University has Class 5 BC1 and BC2 Fadillgase refer to thé\AFacility DAVR
information page for detailed information omé regulations associated with the differefAtypes
(microbiological, animal and plant facilities).

All AAusers must:;

1 Obtain DAVRImport permits and in vivo approvaas required

1 Undertakeonline DAWRraining as advised by the Facility Manager

1 Completethe Macquarie University Fit and Proper Person Self Declaratidiodge
with the respective Facility Manager

1 Compy with DAVRIegislation and AS/NZS2243.3:2010 standards

Ensure that all biological waste is disposed of appropriately

1 Comply with conditions as described in the import permit

=

10. Security SensitivBiologicalAgents (SSBAS)

10.1 Introduction

Securitysensiive biological agents (SSBASs) are biological agents that mayiberdtelyusedto

harm humarmand animahealth or the Australian economy. They consist of infectious agents, such as
bacteria and viruses, as well as toxins derived from plants or mica@ms.In 2009 the Federal
Department of Health (DoHmplemented the SSBA Regulatory Scheme which includes:

 The National Health Security Act 2007
i National Health Security Regulation, 2008
I The Security Sensitive Biological Agent Standards

The scheme was implemented to improve the security of biological agents of concern in Australia.
The sbeme regulates the@uisition, isolation, storage, handlinigansport and disposal of SSBAs.

22

Macquarie University Biosafety and Biosecuritgrival ‘ Version ‘ 15

Contact biosafety@mgq.edu.au  Date ' June 2018


http://www.agriculture.gov.au/import/goods/biological/checklist/in-vivo
http://www.agriculture.gov.au/import/arrival/arrangements/requirements#class-5
http://www.agriculture.gov.au/import/arrival/arrangements/requirements
https://staff.mq.edu.au/research/integrity-ethics-and-approvals/Biosafety-biosecurity-and-gene-technology/gene-technology-and-dealings/documents/biosecurity-self-declaration-V1.2.doc
https://www.comlaw.gov.au/Series/C2007A00174
https://www.comlaw.gov.au/Details/F2010C00436
http://www.health.gov.au/ssba

10.2 SSBAlassification
SSBAs are categorised into two lists, Tier 1 and Tier 2. Regulation of Tier 1 list agents came into
effect in January 2009 artdat of Tier 2 agents in January 2010.

Individuak are in breach of the SSB&gulatory Scheme if they have not registered their individual

{{.!'Q&a o6& omaid WIydzZad NE Hnmn gA0GK (GKS 5SLI NIYSyi

development of numerous docrents, review of these documents by a committee, as well as
requiring certain levels of security on the individual laboratory where the organisms are stored or
used.

Tier 1 Agents Tier 2 Agents

Abrin (reportable quantity 5mg) | African swine fever virus
Bacillus anthraci§Anthrax CapripoxvirugSheep pox virus
virulent strains) and Goat pox virus)

Botulinum toxin(reportable Classical swine fever virus

gquantity 0.5mg)

Ebolavirus Clostridium botulinunfBotulism;
toxin-producing strains)
Footand-mouth disease virus Francisella tularensi@ularaemia)

Highly pathogenic influenza viru¢ Lumpy skin disease virus
infecting humans

Marburgvirus Pestedespetits-ruminants virus

Ricin (reportable quantity 5 mg) | Salmonellaryphi (Typhoid)

Rindepest virus Vibrio choleragCholera)

(serotypes O1 and 0139 only)

SARS coronavirus Yellow fever virughon-vaccine
strains)

Variola virugSmallpox)

Yersinia pestigPlague)

10.3 Researchpproval andReporting
Handling of any Tier 1 or Ti2rISSBA must be approved by the IBC and no work with the SSBA can
commence until the University and fagjlihave been registered with DoH

TheNational Health Security Act 2005quires Universities and facilities handling SSBAs to report
their holding to DoHfor inclusion on a National Register and comply with relevant security
standards. The following emts must be reported to the Dowithin 2 business days

9 The Universitywtartsto handle an SSBA
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9 The University starts to handle an SSBA that has rstiqusly been included on the
National Register

1 If a Universitythat is not registered to handlereSSBA at a facility and, as a result of
its normal testing proceduresan SSBA is at leagtesumptivelyidentified

In case of loss, misuse or theft tH@Cmust be advised immediately.

11. Laboratory Animals

11.1Introduction

The use of animals or animal tissues for educational or research purisasggilated in Australia by
State Government legislatipthe NSW Animal Research Act 1$8% Animal Research Regulations
2010andthe Austrdian @de for thecare and use ofrdmals for scientific prposes 8" Edition,
2013NHMRGC)which is incorporated by reference into the Animal Research Regulations.

Individuals intending to use animals as part of their teaching or research must be afithes
associated human health risks:

Allergens (hair, fur, urinary proteins, faeces and parasites)

Bites, scratches and kicks

Zoonoses (diseases transmissible from animals to humans)

Manual handling (lifting and carrying cages, animals and feed)

Hazardog substances (anaesthetic gases, cytotoxic drugs, radioactive materials)
Other risks associated with animal houses such as slips (especially in wet animal
houses) and contact injuries from needles and sharps

=A =4 =4 4 -4 4

Health surveillance may apply where as a woslar attend a preemployment medical to ensure

the workplace can be reasonably adjusted to accommodate any medical restrictions. This is handled
in a confidential and implemented in accordance with the University Health Surveillance Program.
For more infornation refer to the Macquarie University Health and Safety webpage.

11.2Use ofAnimals at Macquarie University

It is the responsibility of the dimal Bhics Committee (AECIp ensure, on behalf of the University,
that animal research is conducted in accamde withthe Australian code for the care and use of
animals for scientificyrposes (8 Edition, 2013:NHMRC).

At Macquarie University all teaching and research proposals involving the use of live vertebrate
animalsor cephalopods must hawepproval fran the AEChefore theycan proceed. This includes the
use of animals in research, teaching, field trials, product testing, diagnosis, the production of
biological poducts, environmental studies and observational studies of wildblease refer to the
Macquarie Uiversity Animal Ethics websiter application forms, training resougs and legislative
requirements

If the project involves the use biohazardous madksimicroorganisms classified as risk group 2 and
above,GMOsradioactive istopes or other hazardous substances approvals will also need to be
sought from the relevantommittee and/or OfficetL ¥ ¢ 2NJ Ay 3 Ay 2yS 2F GKS
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Facilities ind/iduals must also meet with the facility manager to ensure there is adequate space and
resources available to complete the study and to schethalaing.

12. Facility Work Ractices

12.1 General Res and Regulations

Laboratories are potentially hazardswork places. Strict adherence to laboratory safety rules and
regulations can greatly reduce the risks associated with potential laboratory hazards. It is a condition
of entry that all persons must understand the general laboratory safety rulesieceits their
responsibility under WHS Legislation to adhere to the safety rules at all times.

All laboratory work shall be carried out with regard to the safety of laboratory occupants. The
following requirements apply to all laboratory personnel:

1 Individualsshall familiarise themselves with the recommendations and
requirements in the laboratory safety manual

1 Individuals shall be familiar with, and shall use, the appropriate safety equipment
provided.

1 Individuals, who alone know the nature and contents aitlexperimental materials
and apparatus, shall ensure that the apparatus (orrémaains if broken) is
decontaminated before maintenance or disposal, and that materials are processed
in accordance with laboratory policy before disposal.

Please see thilacquarie University General Laboratory Safety GuideBnelAS/NZR243.3
Section Zor further information.It is recommended that individual Departments develop and
implement local laboratory safety guidelines that are desigioetheet their specific needs whilst
still remaining compatible with tlse rules.

12.2PC1 Facility
PC1 work practices are additional to general laboratory work practices. The following prastices
describedn AS/NZS 2243.3:2010 Sectioaré to be observed when working in a PC1 facility:

9 Access to the laboratory is limde

9 No food or drink is to be consumed or stored in the laboratory. Eating, drinking,
smoking, shaving and the application of cosmetics shall be prohibited

1 PPE worn and used in the laboratory shall comply with the requirements in AS/NZS
2243.1.

1 Long hair shiabe tied back

9 All cultures must be clearly labelled and dated

1 Do not store cultures for long periods of time on the bench. Transfer cltara
dedicated storage area, such as refrigerators and cold rooms

1 Used sharps, syringes and needles must be dlatéhe approved yellow sharps
bins provided. Before placing into the yellow bins, needles must not be removed,
bent, sheared or recappedhe use of sharps shall be restricted in the laboratory for
use only when there is no alternativEake care to preant the dissemination of
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material while flaming a wire loop, by drawing the loop from the cooler to the hotter
part of the Bunsen burner flame, or by using a hooded or an electric Bunsen burner
Petri dish culture of fungi must be sealed to prevent dispalef spores

Handle diagnostic kits and control sera with care as the exclusion of all pathogens
cannot be guaranteed

Take care to minimise the production of aerosols whilst working on an open bench
Take precautions to ensure that reading and writing mialsrdo not become
contaminated

Useselfadhesivdabels

Clean up all spills immediately and decontaminate the area

Report significant spills aridcidentsimmediately to the facilitManager
Decontaminate benches at least daily and after each task is leteap

Remove laboratory coats and gowns and store in the facility

Thoroughly wash hands amehderfingernails before leaving the facility

12.3PC2 Facility
The following work practicedescribed in AS/NZS2243.3:2010 SectionuSt be followed in addition
to the general laboratory and PC1 facility work practices:

T

Instruction and training in handling infectious microorganisms shall be provided to
laboratory personnel

All individuals must receive an induction before they can work in the facility
Potentially ontaminated surfaces must be disinfected before maintenance of
equipment is conducted

Facility shall be inspected at least annually by the IBC to ensure its containment
requirement still comply with AS/NZS 2243.3:2@lduse 5.4.4

All clinical specimengall be regarded as potentially hazardous. Leaking containers
must be handled in a biological safety cabinet and the outside of the container
disinfected. Where a replacement sample is obtainable, the leaking specimen shall
be sterilised and disposed of

Fa work that creates aerosols, such as shaking, mixing, ultrasonic disruption, a
biological safety cabinet (BSC) or other equipment designed to contain he aerosol
must be used

A period of at least 5 minutes shall be allowed for aerosols to settle befoeaing
homogeniselor sonicator containers in a BSC

Special care must be taken when handling human blood, serum, other body fluids
and substances that are visibly contaminated with blood, as they may contain
viruses. The risk extends to human sera and d#ivies used as control reagents

Any container of viable microrganisms transported outside the facility must be
within a second unbreakahlelosedand labelleccontainer (secondary

containment) which can be readily decontaminated. There should alsofbeiesot
absorbentmaterial (such as tissue paper) placed around the primary container to
absorb any potential spill

Potentially contaminated, reusable glassware must be pressure steam sterilised or
chemically disinfected prior to washing anduse
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Minor cuts, abrasions and dermatitis should be adequately covered and kept dry
Bacterial cultures must not be sniffed for odours

Laboratory work books must be kept separate fronredearch and experimental
processes

Protective clothing shall not be worn outsidhe facility and shall be
decontaminatedor disinfectedprior to laundering or disposal

12.4 PC3 Facilities
The following practices as described in AS/NZS 2243.3:2010 Section 5 must be followed in addition
to the general laboratory, PC1 and PC2 faailityk practices:

1 Facility shall be inspected at least annually by the IBC to ensure its containment
requirement still comply with AS/NZS 2243.3:2@lduse 5.4.4

1 The laboratorymanagement shall establish policies and written procedures whereby
only personsvho have been advised of the biohazard, and who meet any medical
requirements, shall enter thiaboratory

1 An effective emergency evacuation plan is in place

1 All laboratory staff have specific training in handling pathogenic organisms and in
the use of sadty equipment and controls

1 All laboratory procedures withiskgroup 3 infectious materials, shall be conducted
in a BSC of Class |, Class Class Il

9 Outer clothing and personal effects shall not be taken into the containment facility

1 No one shall erdr the laboratory for cleaning, servicingexfuipment repairs or
other activities before the relevant, potentially contaminated surfaces have been
decontaminated and authorisation has been obtained from the facility manager

9 Dedicated cleaning equipmentall be stored within the facility

1 Viable biological materials to be removed from the containment laboratory shall be
transferred to a norbreakable, sealed primary containghe external surface of
which is decontaminated before enclosure in a Apalable sealed secondary
container

1 Laboratory wastes shall be rendered safe, preferably by decontamination in a
pressure steam steriliser before professional disposal

1 If a double ended pressure seam steriliser is installed across the barrier, it shall be
decantaminated after each exposure to the laboratory environment

1 Protective clothing shall be removed in a predetermined appropriate order (note: in
most circumstances this involves removing the gloves then decontaminating the
hands followed by removal of ey®otection, gown and respiratory protection,
taking care not to touch potentially contaminated parts of PPE when doing so, then
decontaminating hands again.

1 Measures shall be taken to ensure no microbiological contamination is removed
from the facility onfootwear

1 Inthe event of a power failure, entry to the facility shall be restricted until services
have been restored.
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12.5GMO Physical ContainmengeEilities

Any person working with GMOs in a laboratory is required to follow the guidelines for containme
facilities as set out by the OGTR in addition to all other requirements relating to the Physical
Containmentevel as listed in the AS/NZS2243.3:2010 Section 5.

12.6Biosecurity Approved Arrangements (AA

Any person wishing to import microorganisms,raals, human products, plants or soil for their
research is required to havan Import Permit from the Department of Agricultuaed Water
Resource$DANR). The DXWRwill assess if the products can be released on arrivilthey need to
be used in an Afacility. If they ned to be used and stored in an Agkility, conditions set by the
DANVRmMust be met in addition to all other requirements listed in AS/I82&3.3:2010 (see section 9
of this manual).

13. Biological Spills

13.1 Introduction

To control tle hazards associated with biological spills, every laboratory working with biohazards
must develop written emergency spill/cleamp procedures appropriate to the hazards of that
material. All laboratoriesvorking with biohazardmust keep emergency spill&an-up kits within

the laboratory area that are tailored to suit the type of biological material and risk group of the
microorganism being used in the work aré&/NZS 2243.3:2010 provides information on the
contents of basic spill kits.

The nature ofhe spill will determine the type of cleaup response requirethctors include:

9 The size of the spill (small or large)

1 The risk group classification of the organisms that has been spilttdcan
infectious it is

9 If the spill is confined (in a BSC, inculsatefrigerator) or in the open (bench, floor)

1 Whether aerosols are being produced

1 If other hazards are involved (chemicals, isotopes, sharps)

Spill clearup procedures are well documented in AS/NZS 2243.3:2Défailed instructions are also
available fom the MacquarieUniversityClean up; Biological Sg8 Safe Working Proceduaad in
Appendix 2.

13.2 Disinfectants

Characteristics of microorganisms affect thaisceptibilityto disinfection. All laboratory work areas
and benches should be wiped down with 70%w/v (80%v/v) ethanol at the end of each experiment.
Refer toAppendix3 for recommended chemical disinfection in microbiological laboratories.

TheDAWRalso provides a list dfroad spectrum disinfectants and sandtissuitable for use in
Approved Arrangements
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14. Laundering of Laboratory Gowns

Laboratory gowns should be laundered on a regular basis. Before dggittp laundry facilities,
gownsused in P€ or higherfacilities must be autoclavedinless otherwise specifieBefer toyour
respective Department for laundry procedures relating to specific laboratories.

15. Disposal of BiologicalVaste

15.1 Introducton

Biological vaste management procedures must be adopted by Macquarie University to protect the
health and safety of persons in contafl or exposed tabiohazardous waste in the workplace and

the community in generakacultiesand Departments must deslop, implement, maintain and

monitor a biological waste management strategy. The waste management stiadegyed by
Facultiesand Departments must be environmentally responsible and comply with Federal and State
legislation and any other regulatory reigements.

Laboratory waste disposal procedures should clearly outline:

Who is responsible and the training requirements

The categories into which waste is to be sorted or segregated

The temporary storage facilities for waste storage

The collectiorschedules

The final disposal arrangements with a NSW Environment Protection Authority (EPA)
approved waste disposal contractor

1 Records of disposal of waste in accordance with health and government
requirements
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15.2 Waste Tacking Requirements

The transport of som&astes presents a high risk to the environment and human animal health.
These wastes must be tracked when transported into, within or out of NSW. The waste consignor,
transporter and receiving facility all have obligations to ensure that the waste isepsopacked.

The Protection of the Environment Operations Act 1997 (POEO Act) is the key piece of environment
protection legislation administered by the EPA.

Under the POEO Act and thN&SWEPA Environmental Guidelines: Assessment, Classification and
Management of Liquid and Ndiquid Wasteswastes classified &linical and related wastare
subject to special monitoring and reporting requirementthe specific requirements of other
biosafety standards and legislation (AS/NZS 2243.3: 2010, OGTR\&RI $hduld also be
consulted for additional waste handling requirementisen required

Macquarie University maintain waste disposal agreements withlE€&hced contractors for the
trangportation and disposal of wastéll recordsn regard towaste transportation, facility receipt

and disposal are to be retained for 5 yealsis mandatory that alhazardous waste collection and
disposakontracts are passed through Macquarie UnivgrBiesearch Policy and Contracts to ensure
they meet our obligations under the POEO Act.
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15.3 Segregation of Laboratory ¥ste

Laboratories generate many different types of wastéach category of waste (chemical, biological,
clinical, sharps and radioaesi) requires segregation prior to storage and dispo&thpersonnel
handling bagged laboratory wastes must:

1 Not compress bags
1 Not place hands inside the bag
1 Not hold bags close to their body

Under AS/NZS 2243.1:2005 laboratory wastes should at leasirtael snto the following categories:
1 Non-contaminated paper and plastigghich may be disposed of as general waste

(AS/NZS 2243.3:2010)

Non-contaminated broken glass which is placed in a designated container

Contaminated broken glass which is disposedh @ dedicated container

Sharps (AS/NZS 2243.3:2010)

Clinical (AS/NZS 2243.3:2010)

Biological (AS/NZS 2243.3:2010)

Cytotoxic

Animal carcasses (AS/NZS 2243.3:2010, AS/NZS 2243.4:1998)

Radioactive (AS/NZS 2243.4:1998)

Drugs of addiction

= =4 =4 =4 -4 4 -4 -4 A

15.4 Clinical and Bialgical Waste

Clinical and biological waste has the potential to cause injury, infection or public offslhce.
laboratory wage contaminated with or potentially contaminated with microorganismgstbe
decontaminatedbefore final disposalt is understoodhat in house decontaminatiomay not be
possible for all biological waste generated at Macquarie University. In these circumstances
alternative arrangements will be maddter consultation with the IBC and Research Policy and
Contracts to ensure the Ureysity meets obligations under current legislative requiremelitis
recommended that local waste management plansHaculties andlepartmentsare designed and
implemented to meet their specific needs but they mbstdeveloped in accordance with

1 ASNZS 2243.3:2010, Section 12 Contaminated materials and waste

1 Protection of the Environment Operations Act 1997

1 the NSWEPAs Environmental Guidelines: Assessment, Classification and
Management of Liquid and Ndiguid Wastes

1 OGTR and DMRguidelines when agable

Clinical and biological wastes include:

9 Clinical specimens or samples of human origin (e.g. blood, body fluids, tissues, other
clinical samples, swabs, bandage®und dressing etc)

1 Microbiological waste (petilish, other micreorganisms culturescell culture
materials

1 Recombinant DNA waste, genetically modified organisms and materials
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1 Animal waste (animal tissue and remains, carcasses, bedding andaoiheal
materiak)

Quarantine waste

Sharps waste

Cytaoxicand pharmaceutical waste

Radioactre waste

=A =4 =4 =

15.4.1 Microorganisms, clinical or other infectious waste
As defined in AS/NZS 2243.3:20iM@astes contaminatedith microorganisms, clinical or other
infectious waste can be treated by either two methods depending on local requirements:

Best Pratice

Option 1:Wastes able to be rendered ndrazardous are to be done so by autoclaving (pressure

steam sterilisation). Wastes are to be sealedpaqueimpervious bags that render the waste
GdzyNBEO23ayAralofSéd LT ¢l ai Bboktary td &utodade faciMiesyitdasLJ2 NIi S R
to be done in a secondary sealed, lgakof, unbreakable container. Although considered nion

hazardous after autoclaving, the waste is deposited into the dedicated and locked contaminated

waste bins and awaitcollection by an EPA approved contractbiquid cultures that have been

thoroughly decontaminated by pressure steam sterilisation may be disposed of to sewer (sink).

Disposal by this method requires monitoring of the autoclave sterilisation cycles to enfiaethe
waste is thoroughly decontaminated prior to dispos@flonitoring includes the use of steam
indicators (autocloave tape and indicator strips) or chemical or biological indicators.

Option 2:Wastes that cannadbe rendered norhazardous prior to disgal must be sealed in

F LILINBLINA I GSfe fF0SttSR aeSttz2g 02yl YAYF(GSR g1 ai
transported from the laboratory area in a secondary sealed,-prabf, unbreakable container

(garbage bin with sealable lid). Wastegaare to be placed in dedicated and locked contaminated

waste bins until collection by an EPA approved contractor for disposal by incinesathooclaved

and shredded

Disposal by this method is subject to university approval to ensure waste obligateme met and
that staff have been trained in the safe handling of hazardous wastes.

15.4.2 GMO vaste

OGTR mandates that recombinant DNA or GMOs be renderetiamardous before final disposal.
For detailed instructions please consult tB&TRGuidelines for the Transport, Storage and Disposal
of GMGs. GMOwaste can be treated by either two methods depending on local requirements:

Best Practice

Option 1:Wastes able to be rendered ndrazardous are to be dorso by autoclaving (pressure

steam sterilisation). Wastes are to be double bagged and sealed in suitable impervious bags that
NBYRSNI 4§KS 41 a0GS dadzyNBO23ayAraloftSéd LT oFaidsS Ara
autoclave facilities, it is to be derin a secondary sealed, lepkoof, unbreakable container.

Although considered nehazardous after autoclaving, the waste is deposited into the dedicated and

locked contaminated waste bir@d awais collection by an EPA approved contractaguid GMO
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cultures that have been thoroughly decontaminated by pressure steam sterilisation may be disposed
of to sewer (sink).

Disposal by this method requires monitoring of the autoclave sterilisation cycles to ensure that the
waste is thoroughly decontaminated pricto disposal.Monitoring includes the use of steam
indicators (autocloave tape and indicator strips) or chemical or biological indicators.

Option 2: Wastes are to be placed inteckableGMO dedicated bins within the laboratory. Once full,
bin lids are ® be permanently locked. Prior to bins beilagded onto the transporter trolley and
removedfrom the laboratory external surfacemust be decontaminatedUsing the transporter
trolley, full bins are to be store in a dieated and locked storage aréa the EPA approved
contractor for disposal.

Disposal by this method is subject to university approval to ensure waste obligations are met
under OGTR and EPA legislation.

15.4.3 Sharps waste

Sharps must be placed into a sharps contaasesoon as possibédter use. To avoid needlestick
injuries, needles must not be 1@apped or bent and disposable needles/syringe sets should be
discarded as a single unit. Sharps must be disposed of in approved yellow sharps containers which
comply with AS4031992Nonreusable containers for the collection of sharp medical items used in
health care areas Sharps containers are not be filled past the indicditeeland once full, the

sharps container must be sealed and placed in a yellow contaminated waste bags before being
disposed of in lockable contaminated waste bins. Used sharps containers must not be emptied or
reused under any circumstances.

15.4.4 Cytotoxic vaste

Cytotoxic waste must be segregated from all other waste streahesever possiblend must be

placed intodedicatedpurple cytotoxic waste bagkckablebin or the purple cytotoxic sharps

containers. Ibins are to be used, once full they need to be locked permanently with the side locks,
decontaminated on all external surfag and stored in a dedicatedckable aredor disposal

contractor. Cytotoxic waste bags and sharps containers rhagtlaced into a purple cytotoxic

Oft AYAOIf ¢l aidsS oAy F2NJ O2yUGNIOG2NY» 5AalLlRalf Aa ¢

15.4.5 Animal carcasses

15.4.5.1NonrBiohazardous animal carcass

Nonbiohazardous animal carcassae those that; are used for dissection purposes only in teaching;
are surplus teexperimentalrequirements; do not contain any GMOs, SMOs or SSBAs; or those that
are not mandated under quarantine regulations. The ER$sifies notbiohazardous animal

carcasses as putrescible (organic) waste which means they can be disposed of, without treatment,
directly for deep burial at a landfill facility. Animals suitable for this disposal are required to be
packaged intdlackgarbagebags and dedentified of any labellingCarcasses are to be refrigerated
Fd ne/ 2NJ FNRBI Sy dzyiiat O2tfSOGSRD

15.4.5.2 GMO animal carcasses

GMO animals that do not contain any hazardous or GMO microorganisms are rendered non
biohazardous through eutinasia. Such carcasses can then be disposed of asioleazardous.
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Animals suitable for this disposal are required to be packagediattkgarbagebags and de
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15.4.53 Biohazardousand quarantine regulatedanimal carcasses

Imported animals or@imal carcasses contaminated, or potentially contaminated witthazardous
materials, GMOsSSMOsor imported biologicalsnust be rendered noihazardous prior to dispas. If
facilities exist, animal carcasses may be rendered safe by autoclaving on site prior to landfill disposal.

Disposal by this method requires monitoring of the autoclave sterilisation cycles to ensure that the
waste is thoroughly decontaminated priado disposal.

If in-house autoclaving is not available, animal carcasses are to be double bagdeslcirdthe

freezer before being transported by an approved transporter to the designatetewigsposal
contractor for high temperature incineratioor other methods approved by the Department of
Agricultureand Water Resource&or materials and animals regulated by quarantine the methods of
disposal must be consistent with the import permit.

Disposal by this method is subject to university approval to @meswaste obligations are met
under OGTR and EPA legislation

15.4.5.4 Perfused animal carcasses

Animals and animal tissues perfused with formaldehyde or paraformaldehyde are deemed
biohazardousHowevertheseanimals are unable to be autoclaved duetlte generation of toxic

fumes. Perfused animals and animal tissues must be placed in plastic bags with a label indicating the
chemical hazard and segregated from fuerfused materials. Carcasses are to be refrigerated at

A ¥ 4 A x
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15.4.6 Drugs of addiction

Drugs of addiction are substances which are addiction producing or potentially addiction producing.
Possession and use are strictly limited. Destruction of a dragdittion may be carried out only by

or under the direct personaupervision of a person authorised by the NSW Ministry of Health such
as Pharmaceutical Services Senior Pharmaceutical Officers, a police officer or another authorised
individual. The destruction is to be recorded in the facilities drug register, and thieoghate, the

name of the person who carried out the task and their registration nunmleiase refer to the local
Facility Manager for the disposal procedure of empty containers used to store drugs of addiction.

16. Appendix1 Biosfety Legislation

Commonwealth Legislation

Biological Controls Act 1984

Biosecurity Act 2015

Crimes (Biological Weapons) Act1976

Crimes (Biological Weapons) Regulation 1980
Gene Technology Act 2000
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Gene Technology Regulations 2001

National Health Security Act 2007

National Health Security Regulations 2008
Prohibition of Human Cloning Act 2002
Quarantine Act 1908

Research Involving Human Embryos Act 2002

NSW Legislation

Anatomy Act 1977

Animal Research Act 1985

Animal Research Regulation 2010

Biological Control Act 1985

Gene Technology (NSW) Act 2003

Human Tissue Act 1983

Human Cloning for Reproduction and Other Prohibited Practices Act 2003
NSW Work Health and Safety Act 2011

NSW Work Health and Safety Regulations 2011
Protection of the Environment Operations Act 1997
Public Health Act 1991

Public Health (Microbial Control) Regulation 2000
Research Involving Human Embryos (NSW) Act 2003

Australian Standards

AS/NZS 2243.3:2010 Microbiological Safety and Containment

AS/NZS 2243.1:2005 Safety in Laboratories i Planning and Operational Aspects
AS/NZS 2982:2010 Laboratory Design and Construction

AS/NZS 3816:1998 Management of Clinical and related wastes

AS/NZS 4501.1:2008 Occupational Protective Clothing

AS/NZS 4501.2:2006 Occupational Protective clothing

Other

SafeWork NSW

SafeWork NSW i Pregnancy at Work i Guide 2002

Australian Immunisation Procedures Handbook (10t Edition, NHMRC)
World Health Organisation Biosafety Manual
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17.Appendix 2Clean up biological spills SafeWork Procedure

MACQUARIE
UNIVERSITY

Faculty:

Contact(s):

Location of Equipment

Approvals, Training or

Qualifications required:

Supervision Required

Warnings
(Insert symbol & wording)

Restrictions
(Insert symbol & wording)

Personal Protective
Equipment

(Insert PPE symbol and
wording )

v

Safe Working Procedure No:

Safe Working Procedures

Clean up - Biological Spills

SWP -2014-043 Version: 1

Biological Sciences &
CBMS

Science Department/Office:

Elsa Mardones & Marita Holley

Not applicable

Only properly equipped and adequately trained personnel to clean spills.

Periodic checks by Lab Supervisor to ensure work areas are clean

Biohazard Aerosol Environmental Potential Take care with
production contamination Infectious sharps
substance
Trained
personnel

only to clean

Gloves Enclosed Lab coat Eye Wear Face Mask
footwear
Hardcopies of this document are considered Source: Manager, Health & Safety

uncontrolled. Please refer to (Area) for latest version.

Created: August 2009
Revised: June 2010

Version No: 1
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Potential Hazards

Environment

Procedure

(e.g. preparation, pre-
operation checks,
process/method)

Hazard Possible Consequences Controls

Biohazard, Infectious Cross contamination, Physical containment

substances, Genetically Infection, illness, damage used were possible

Modified Organisms to environment supported by PPE and
training

Sharps, Broken Glass Cuts, infection PPE & training

Ensure biochazard does not enter unfiltered air ventilation or environment.

Small spill of Risk group 1 or 2 material outside of Biological Safety cabinet

(< 100mls)

Put on appropriate PPE.

Contain the spill do not spread it, wipe material towards the centre.

Remove any sharp objects with forceps.

Cover the biological spill with absorbent material such as paper towels.

Dispose of contaminated paper towels in the biological waste bin.

Cover area with suitable disinfectant and leave for the appropriate contact

time.

Autoclave or disinfect any equipment used in the clean- up.

Do not autoclave anything that has been in contact with chlorine as this will

produce chlorine gas when heated.

9. Remove and decontaminate any PPE (including lab coats) according to
laboratory protocols

S s R

o~

Large spill of Risk group 1 material outside of a Biological safety cabinet
(>100 mls)
1. Get help if required but take steps to minimise exposure to others.
2. Procedure is the same as for small risk group 1 but on a larger scale.
3. Notify the lab manager or supervisor that there has been a spill

Large spill of Risk group 2 material outside of a Biological safety cabinet
( >100mls)
1. Get help if required but take steps to minimise exposure to others.
2. Contact the PC2 lab manager immediately.
3. Keep people out of the area except for trained personnel assisting in clean up.
If the spill is potentially infectious the area must be vacated for 30 minutes to
allow aerosols to settle before the clean- up procedure can commence.
4. Follow the instructions inside the Biohazard Spill kit.
5. Remove and decontaminate any PPE (including lab coats) according to
laboratory protocols.
6. Report the incident to the lab manager and the University Health & Safety unit.

Spill in a Biological Safety Cabinet

1. Ensure that the cabinet is on and continues to operate during the clean-up
procedure.

2. Puton PPE

3. Remove any sharp objects with forceps

4. Cover the spill with absorbent material and dispose of in the biological waste
bin

5. All surfaces must be decontaminated. Cover the affected area with suitable
disinfectant and leave for the appropriate contact time.

6. Ensure that the surfaces below the work area are also treated.

7. Remove and decontaminate any PPE (including lab coats) according to
laboratory protocols.

8. Report incident.
e Risk group 1: Lab manager or supervisor

Hardcopies of this

document are considered Source: Manager, Health & Safety

uncontrolled. Please refer to (Area) for latest version. Created: August 2009

Revised: June 2010
Version No: 1
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