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The National Pathology Accreditation Advisory Council (NPAAC) was established in 1979
to consider and make recommendations to the Australian, state and territory governments on
matters related to the accreditation of pathology laboratories and the introduction and
maintenance of uniform standards of practice in pathology laboratories throughout Australia.
A function of NPAAC is to formulate Standards and initiate and promote education programs
about pathology tests.
Publications produced by NPAAC are issued as accreditation material to provide guidance to
laboratories and accrediting agencies about minimum Standards considered acceptable for
good laboratory practice.
Failure to meet these minimum Standards may pose a risk to public health and patient safety.
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Scope
The Requirements for the Packaging and Transport of Pathology Specimens and Associated
Materials is a Tier 3B NPAAC document and must be read in conjunction with the Tier 2
document Requirements for Medical Pathology Services. The latter is the overarching
document broadly outlining Standards for good medical pathology practice where the
primary consideration is patient welfare, and where the needs and expectations of patients,
Laboratory staff and referrers (both for pathology requests and inter-Laboratory referrals) are
safely and satisfactorily met in a timely manner.
Whilst there must be adherence to all the Requirements in the Tier 2 document, reference to
specific Standards in that document are provided for assistance under the headings in this
document.
This document provides the requirements for the packaging and transportation of biological
Specimens from the point of first collection to the Laboratory site where analytical testing is
carried out. Several modes of transport may be required, each of which is covered in this
document.
The following topics are outside the scope of this document:


blood and blood products for transfusion — see the Australian Red Cross Blood Service
documents, Receipt and Use of Blood Service Shippers by External Institutions to
Transport Blood and Blood Products (contact ARCBS1, for more information)



transport of medical waste — refer to relevant jurisdictional legislation



requirements for the packaging of genetically modified organisms (GMOs) — see the
Guidelines for the Transport of GMOs issued by the Office of the Gene Technology
Regulator.2

1

2

http://www.transfusion.com.au/sites/default/files/Receipt-and-Use-of-Blood-Service-Shippers.pdf
http://www.ogtr.gov.au/internet/ogtr/publishing.nsf/content/transport-guide-1
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Abbreviations
AS
GM
GMO
IATA
ISO
NPAAC
UN

viii

Australian Standard
Genetically Modified
Genetically Modified Organism
International Air Transport Association
International Organization for Standardization
National Pathology Accreditation Advisory Council
United Nations
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Definitions
Australian
Dangerous Goods
Code

means a code that describes the requirements and recommendations for
the transport of dangerous goods by road and rail.

Concentrated
formalin

means the common name for (usually) 40% formaldehyde gas dissolved
in water.

Dangerous goods

means articles or substances that are capable of posing a risk to health,
safety, property or the environment.

Dry ice

means solidified carbon dioxide that changes from solid to gas at normal
atmospheric conditions. The carbon dioxide gas can lead to the
displacement of oxygen resulting in asphyxiation. If improperly
packaged (i.e. gas cannot escape) the carbon dioxide gas will pressurise
the container, potentially causing the container to explode.
The United Nations (UN) number for dry ice is UN 1845.

Dry shippers

means large dewar (vacuum) flasks that are designed for the safe
shipment of Specimens at liquid nitrogen temperatures without the risk
of spilling liquid nitrogen. When prepared correctly, a dry shipper does
not contain any free liquid nitrogen.

Formal saline

means formalin buffered with salt solutions, usually sodium phosphate
dibasic and sodium phosphate monobasic, to give a solution with a pH
of 7.0. The most common strength used in pathology is 10% neutral
buffered formalin, which contains 10% concentrated formalin, or just
4% formaldehyde.
Note: 10% neutral buffered formalin is not classed as a hazardous
substance.

Formaldehyde

means a colourless gas with a pungent, suffocating odour at room
temperature. The chemical formula for formaldehyde is CH2O and the
molecular weight is 30.03 g/mol.

Formalin

means, generically, a solution of formaldehyde gas dissolved in water.

Genetically
modified
organism

means an organism that has been modified by gene technology or the
progeny of a genetically modified organism (GMO) that has inherited
genetically modified (GM) traits.
GMO is defined in the Gene Technology Act 2000, the Gene
Technology Regulations 2001 and corresponding state law.
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Group F employee means an employee of a shipper of dangerous goods whose duties
include packing dangerous goods, or supervising someone else whose
duties include packing dangerous goods, in the course of the goods
being consigned for transport on an aircraft.
Under the definition of a Group F employee, a person packs dangerous
goods if he or she does any of the following in relation to the goods:


encloses the goods in packaging



marks or labels the package or consignment



prepares a dangerous goods transport document for the consignment.

IATA Dangerous
Goods
Regulations

means a set of regulations published annually by the International Air
Transport Association (IATA). These regulations are followed by all
IATA member airlines worldwide.

Infectious
substances

means substances that are known to contain, or are reasonably expected
to contain, pathogens.
Infectious substances are divided into categories A, B and C/Exempt,
and are governed by various UN requirements (see Section 3 of this
document for definitions of these categories).

Liquid nitrogen

means an inert, colourless, odourless, non-corrosive, non-flammable,
and extremely cold element, with a boiling point of –150°C at
atmospheric conditions.

Microbial cultures

means cultures that are the result of a process by which pathogens are
intentionally propagated.

Must

Indicates that a requirement is mandatory.

Neutral buffered
formalin

See Formal saline.

Outer packaging

means the outer protection of a combination packaging together with
absorbent materials, cushioning and any other components necessary to
contain and protect the primary receptacle and secondary packaging and
make it capable of withstanding the rigours of transport.

Package

means the complete product of the packing operation consisting of all
the packagings and their contents prepared for transport.

Packing
Instructions

means instructions sourced from the IATA Dangerous Goods
Regulations. In this document, IATA Packing Instructions 602, 650 and
904 are relevant.

Pathogens

x

means micro-organisms (including bacteria, viruses, rickettsia, parasites
and fungi) and other infectious or transmissible agents (such as prions)
that can cause disease in humans or animals.
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Patient Specimens

means Specimens that are collected directly from humans or animals
(including, but not limited to, excreta, secreta, blood and its
components, tissue and tissue fluid swabs, and body parts) that are
transported for purposes such as research, diagnosis, investigations,
disease treatment and prevention.

Primary receptacle means a receptacle in contact with the material (Specimen) to be
transported.
Requirements for
Medical
Pathology
Services (RMPS)

means the overarching document broadly outlining Standards for good
medical pathology practice where the primary consideration is patient
welfare, and where the needs and expectations of patients, Laboratory
staff and referrers (both for pathology requests and inter-Laboratory
referrals) are safely and satisfactorily met in a timely manner.
The Standard headings are set out below –
Standard 1 – Ethical Practice
Standard 2 – Governance
Standard 3 – Quality Management
Standard 4 – Personnel
Standard 5 – Facilities and Equipment
A – Premises
B – Equipment
Standard 6 – Request-Test-Report Cycle
A – Pre-Analytical
B – Analytical
C – Post-Analytical
Standard 7 – Quality Assurance

Secondary
packaging

means leak-proof packaging that provides additional protection for the
primary receptacle(s); it may include absorbent material.

Should

Indicates a recommendation.

Surface transport

means any form of surface transport within the public domain. This
includes vehicles or packages transported by water. (Regulation of sea
transport is the responsibility of the Australian Maritime Safety
Authority.)

UN number

means a number assigned to most dangerous goods under the UN
classification system. These four digits are used to identify a substance
or group of substances and correspond to the proper shipping name. The
prefix ‘UN’ must always be used in conjunction with these numbers.
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Introduction
This document, together with the Tier 2 document Requirements for Medical Pathology
Services, sets out the minimum Standards to assist Laboratories preparing policies and
procedures for the correct packaging of pathology Specimens and associated materials for
transportation.
Pathology Specimens and associated materials must be transported and packaged in a suitable
manner, to:


protect the safety of everyone required to handle the Specimens and package



ensure that the material is maintained under suitable conditions.

The key steps to correctly package and transport pathology Specimens and associated
materials are presented in this document. To find the information required to package a
Specimen correctly, follow these steps, referring to the relevant part of this document:
(a)

Use the hazard classification guide and flowchart (Section 2, Figure 2.1) to determine
whether the Specimen is Category A, Category B, Exempt/Category C or another
hazard class

(b)

Use the matrix in Section 3 (Table 3.1) for the appropriate mode of transport for the
Specimen

(c)

Refer to Section 4 for materials that are not covered by this document.

These Requirements are intended to serve as minimum Standards in the accreditation process
and have been developed with reference to current and proposed Australian regulations and
other standards from the International Organization for Standardization including:
AS ISO 15189 Medical laboratories – Requirements for quality and competence
These Requirements should be read within the national pathology accreditation framework
including the current versions of the following NPAAC documents:
Tier 2 Document


Requirements for Medical Pathology Services

Tier 3B Document


Guidelines for Approved Pathology Collection Centres (Requirements for Medical
Pathology Specimen Collection)

In addition to these Standards, Laboratories must comply with all relevant state and territory
legislation (including any reporting requirements).
Please note that any Appendices attached to this document may be either normative or
informative and should be considered to be an integral part of this document.

Requirements for the Packaging and Transport of Pathology Specimens and Associated Materials

1

The format of these Requirements currently remains substantially the same as the 2007
Edition. It is anticipated that the Requirements will be presented in a more standardised form
following the next document review.
There are many types of hazards associated with pathology Specimens and associated goods,
including biological hazards, chemical and flammable hazards. Some Specimens or products
may be associated with multiple hazard types.
The overall classification scheme for hazards used in this document is based on the
International Air Transport Association (IATA) Dangerous Goods Regulations and the
Australian Standard on packaging of biological material for surface transport.
The principle of safe transport of pathology Specimens by air or surface methods is the same:
the packaged material should not have any possibility of escaping from the package under
normal conditions of transport.
Where there are reference materials available, these are listed in the References section of this
document.
Please note that all NPAAC documents can be accessed at
www.health.gov.au/internet/main/publishing.nsf/Content/health-npaac-publication.htm
While this document is for the use in the accreditation process, comments from users would
be appreciated and can be directed to:
The Secretary
NPAAC Secretariat
Department of Health
GPO Box 9848 (MDP 951)
CANBERRA ACT 2601

2

Phone: +61 2 6289 4017
Fax: +61 2 6289 4028
Email: npaac@health.gov.au
Website: www.health.gov.au/npaac
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1.

Training

(Refer to Standard 4 in Requirements for Medical Pathology Services)
All staff responsible for the packaging and transport of pathology Specimens must be
appropriately trained and their competency assessed for the tasks that they are to perform.
They must be made aware of the provisions of this document.

Training for staff shipping Specimens by air
Under the requirements of the Australian Civil Aviation Amendment Regulations 2003
(Part 92)3, an organisation that ships infectious substances or dry ice must ensure that each of
its employees who pack these substances (Group F employees) and their immediate
supervisor undertakes accredited training before performing relevant duties, and every two
years while continuing to have those duties. Training records must be maintained by the
organisation and available on request by the Civil Aviation Safety Authority of Australia.
Employees who pack exempt substances for air transport must be aware of the requirements
of the IATA Dangerous Goods Regulations before packaging these substances.

3

http://www.casa.gov.au/dg/index.htm
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2.

Hazard classification guide

(Refer to Standard 6A in Requirements for Medical Pathology Services)
The flowchart (Figure 2.1), together with Table 2.1, may help the user determine whether the
Specimen or substance is Category A, Category B, Exempt/Category C or some other
category. The user must also take into account other types of hazard classes in addition to
infectious and biological hazards.

2.1

Biological hazard classes

Patient Specimens must be assigned to UN 2814, UN 2900 or UN 3373 as appropriate unless
they are exempt (see below).
Category A
A Category A substance is an infectious substance that is transported in a form that, when
exposure to it occurs, is capable of causing permanent disability, or a life-threatening or fatal
disease in otherwise healthy humans or animals.
Infectious substances meeting these criteria that cause disease in humans or both in humans
and animals must be assigned to UN 2814. Infectious substances that cause disease only in
animals must be assigned to UN 2900. These are classified under IATA Hazard Class 6.2
and IATA Packing Instruction 602.
Assignment to Category A and the proper shipping name, ‘Infectious substances, affecting
humans’ or ‘Infectious substances, affecting animals’, must be based on the known medical
history and symptoms of the source human or animal, endemic local conditions, or
professional judgment concerning individual circumstances of the source human or animal.
Indicative examples of substances that meet these criteria are given in Appendix H.
Category B
A Category B substance is an infectious substance that does not meet the criteria for inclusion
in Category A. Infectious substances in Category B must be assigned to UN 3373, and their
proper shipping name is ‘Biological Substances, Category B’.
Human or animal material including but not limited to excreta, secreta, blood and its
components, tissue and tissue fluids, and body parts, being transported for purposes such as
research, diagnosis, investigational activities, disease treatment and prevention, are assigned
to UN 3373. These are classified under IATA Hazard Class 6.2 and IATA Packing
Instruction 650.

4
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Exempt (for air transport) or Category C (for surface transport)
An Exempt/Category C substance is a patient Specimen for which there is minimal likelihood
that pathogens are present. It is not subject to the IATA Dangerous Goods Regulations if the
Specimen is transported in triple packaging that prevents leakage and is marked with the
words ‘Exempt human Specimens’ or ‘Exempt animal Specimens’, as appropriate.
The following substances are not subject to the IATA Dangerous Goods Regulations (unless
they meet the criteria for inclusion in another class):
(a)

substances that do not contain infectious substances, or substances that are unlikely to
cause disease in humans or animals

(b)

substances containing micro-organisms that are non-pathogenic to humans or animals

(c)

substances in a form where any present pathogens have been neutralised or
inactivated such that they no longer pose a health risk

(d)

environmental Specimens (including food and water Specimens) that are not
considered to pose a significant risk of infection

(e)

dried blood spots (collected by applying a drop onto absorbent material) or faecal
occult blood screening tests, and blood or blood components that have been collected
for the purposes of transfusion or for the preparation of blood products to be used for
transfusion or transplantation, and any tissues or organs intended for use in
transplantation.

Note: In determining whether a patient Specimen has a minimal likelihood that pathogens
are present, an element of professional judgment is required to determine if a
substance is exempt under this paragraph. That judgment should be based on the
known medical history, symptoms and individual circumstances of the source, human
or animal, and endemic local conditions.
Examples of exempt or Category C Specimens are:
 tissue Specimens fixed in formalin
 fixed cytology smears
 Specimens of blood or urine to be tested for: antibodies, cholesterol, glucose,
hormones, tumour markers, kidney or liver function, therapeutic drugs, nontherapeutic drugs and alcohol (the latter may have ‘chain of custody documents’).

2.2

Other hazards

Other hazards relevant to this document include:
(a)

dry ice — covered by IATA Hazard Class 9, UN 1845 and IATA Packing
Instruction 904

(b)

flammable substances — covered by IATA Hazard Class 3

(c)

corrosive substances — covered by IATA Hazard Class 8.
Requirements for the Packaging and Transport of Pathology Specimens and Associated Materials
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a

Refer to ISBT 128 (November 2006) and NPAAC’s Requirements for Procedures Related to the Collection, Processing,
Storage and Issue of Human Haemopoietic Progenitor Cells.

Figure 2.1 Hazard classification flow chart
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2.3

Hazard classification of common pathology substances

Table 2.1 summarises the hazard classification of the most common pathology substances.
Table 2.1 Hazard classifications of some pathology substances
Specimen or substance type

Hazard classification

Any Specimen with dry ice as a
refrigerant

Classification as per flowchart; additional IATA
Hazard Class 9 and IATA Packing Instruction 904
apply to the dry ice

Blood cultures

Most are Biological Substances, Category B, unless
the organism is or suspected to be in Appendix H, in
which case they are Infectious Substances,
Category A

Cell cultures

Exempt/Category C

Cervical Specimen, liquid based

Without Specimen: IATA Hazard Class 3 flammable
hazard
With Specimen: Included in packages containing
Biological Substances, Category B, provided
transported in small numbers

Fixed-tissue Specimen on glass slide

Exempt/Category C

Microbial cultures

Most are Biological Substances, Category B unless
the organism is or suspected to be in Appendix H, in
which case they are Infectious Substances,
Category A

Pap smears (glass slide type) —
fixed

Exempt/Category C

Paraffin-embedded tissue Specimen

Exempt/Category C

Patient Specimen

Most are Biological Substances, Category B or
exempt Category C; use flowchart if in doubt

Suspected serious infectious
respiratory illness
– Swab or nasopharyngeal aspirate

Category B, unless listed in Table H.1 at Appendix H.

– Bronchial washing/aspirate/lavage

Category B, unless listed in Table H.1 at Appendix H.
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3.

General packaging requirements based on
mode of transport

(Refer to Standard 6A in Requirements for Medical Pathology Services)

3.1

Packaging

For transport of all pathology Specimens and associated materials by air or surface transport
methods, the packaging must consist of three components:
(a)

primary receptacle

(b)

secondary packaging

(c)

outer packaging.

This is also known as triple packaging.

3.2

Labelling and marking

The IATA Dangerous Goods Regulations describe the markings and, if required, the labels
required on packages for air transport (see Figure 3.1).
The Australian Standard Packaging for surface transport of biological material that may
cause disease in humans, animals and plants describes the minimum marking required on
packages for surface transport.
If dry ice or nitrogen refrigerants are used during transport, their presence must be indicated.

3.3

Documentation

Documentation required by a transporter or operator should be accessible without opening the
package.
Packages for or from overseas destinations must be accompanied by the necessary
documentation, including customs and/or quarantine permits. A check of the Australian
Quarantine and Inspection Service website4 may be necessary to review the latest relevant
information.

4

http://www.aqis.gov.au
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3.4

Choosing the mode of transport

The packaging required for pathology Specimens depends on the mode of transport that is to
be used, and therefore can vary.
There are many questions to consider when choosing the mode of transport for pathology
Specimens, including:


Should the Specimens be kept cold or frozen?



Are the Specimens being sent within Australia and to whom?
-

Collection centre to Laboratory?

-

Doctor’s surgery to Laboratory?

-

Laboratory to Laboratory?

-

Within hospital (i.e. from ward to Laboratory)?

-

Externally from one part of a hospital campus to another?



Are the Specimens being sent overseas?



What packaging is required to send these Specimens safely?



What paperwork or documentation is needed?



Are there additional hazards such as chemicals (flammable, acid or other substance), dry
ice, liquid nitrogen, etc.?

The following matrix (Table 3.1) may assist the user to determine the most suitable method
for packaging a Specimen according to the mode of transport that is necessary. Table 3.2
summarises air transport requirements.

Requirements for the Packaging and Transport of Pathology Specimens and Associated Materials
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Table 3.1 Matrix for determining mode of general packaging requirements for
biological material by various modes of transport
Mode of transport
Category A
(UN 2814) (UN 2900)
Commercial air (cargo only)
Commercial air (passenger
and cargo)
Commercial road courier
Foot through public space
General carrier (truck)
In-house road courier
Multiple
Passenger air, hand luggage
or checked baggage
Pneumatic tube
Post (domestic only)
Post (international)
Private vehicle
Public transport (e.g. bus)
Rail
Ship/ferry
Taxi
Unknown

Hazard class of Specimen
Category B
Exempt/Category C
(UN 3373)

Appendix B

Appendix C

Appendix D

Appendix B

Appendix C

Appendix D

Appendix J
Appendix I
Not recommended
Appendix J
As for the most
stringent mode

Appendix J
Appendix I
Appendix J
Appendix J
As for the most
stringent mode

Appendix J
Appendix I
Appendix J
Appendix J
As for the most stringent
mode

Not permitted

Not permitted

Appendix D

NS
Not permitted
Not permitted
Appendix J
Not recommended
Appendix J
Appendix J
Not recommended
Not permitted

Appendix I
Appendix E
Not permitted
Appendix J
Appendix J
Appendix J
Appendix J
Appendix J
Not permitted

Appendix I
Appendix F
Appendix F
Appendix J
Appendix J
Appendix J
Appendix J
Appendix J
Appendix D

Note: For any air transport leg where dry ice is used, see also Appendix G
NS = Not suitable; UN = United Nations

10
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Table 3.2 Summary of air transport requirements
Requirements for the Packaging and Transport of Pathology Specimens and Associated Materials

Shipment type

Proper shipping
name

UN or ID
number

IATA class

IATA Packing Instruction

Packing group

Biological Substance,
Category B
Cytology liquidbased vials not
containing any
Specimen
Dry ice

Biological substance,
Category B
Flammable liquid,
n.o.s., (contains
methanol)

UN 3373

Hazard
Class 6.2
Hazard
Class 3

650

—

Dry ice, or
carbon dioxide, solid

UN 1845

Hazard
Class 9

904

Packing group III

Exempt

Exempt human
substance or exempt
animal substance
Not restricted
Infectious substance,
affecting animals

Formalin <25%
Infectious Substance,
Category A, affecting
animals only
Infectious Substance,
Category A, affecting
humans, or humans
and animals
Lyophilised (freezedried) substances

Infectious substance,
affecting humans

Must be classified
according to contents

UN 2900

Hazard
Class 6.2

602

UN 2814

Hazard
Class 6.2

602

—

Primary receptacles for
lyophilised substances must
be either flame-sealed glass
ampoules or glass vials with
rubber stoppers
Adapted from the Office of the Federal Register, National Archives and Records Administration (2005)
IATA = International Air Transport Association; ID = identification; n.o.s. = not otherwise specified; UN = United Nations

Max net
quantity/pkg for
passenger
aircraft
4 L or 4 kg

Max net
quantity/pkg for
cargo aircraft

Label (see Figure 3.1)

4 L or 4 kg

UN 3373 mark

2.5 kg in aircraft
cabin, 200 kg in
hold
No limit

200 kg

Miscellaneous (Hazard
Class 9)

50 mL or 50 g

4 L or 4 kg

Infectious Substance
(Hazard Class 6.2)

50 mL or 50 g

4 L or 4 kg

Infectious Substance
(Hazard Class 6.2)

No limit

11

Figure 3.1
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Labels used in packaging pathology Specimens
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4.

Materials not covered elsewhere in these
guidelines

Table 4.1 provides general information for materials not covered in the above matrix and
tables. See other guidelines for more information about packaging and transporting these
materials.
Table 4.1 Transport guides for other materials related to pathology
Contents

Comments

Anti-D
immunoglobulin
Cooling tower water

Australian Red Cross Blood Service controls the packaging and transportation of
anti-D immunoglobulin
Exempt/Category C
Not classed as a hazardous substance
Temperature control is important; the Specimen must be processed within 24 hours
of collection
Refer to the material safety data sheet
Substances containing corrosive material are IATA Hazard Class 8
Flammable substances usually contain methanol or other IATA Hazard Class 3
substances
Shipment of small quantities may be possible under IATA Limited Quantities
Regulations
Exempt/Category C
Not classed as a hazardous substance
Temperature control is important; the Specimen must be processed within 24 hours
of collection
Exempt/Category C
Refer to material safety data sheet
Care should be taken with regard to temperature control and monitoring
Biological Substances, Category B, must be assigned to UN 3373 (unless listed in
Table H.1 at Appendix H), as appropriate
A comprehensive guide to transport of medical waste is not within the scope of
these guidelines; refer to relevant state/jurisdictional legislation
Transport of medical waste by Australia Post is prohibited
If it is necessary to transport mercury thermometers, they should be transported by
surface transport, unless special permission is obtained
IATA Hazard Class 8 — corrosive; if properly packaged in a hard, sealed
container, may be allowed as hand luggage
Prohibited by Australia Post
Keep formalin volume to a minimum
Coronial and forensic cases are subject to ‘chain of custody’ processes — refer to
state/jurisdictional legislation
Where of human or animal origin, treat as for patient Specimens

Corrosive substances,
solvents/stains, etc.

Drinking water
Specimen

Food Specimens
Laboratory reagents
Medical waste

Mercury, mercury
compounds or mercury
in manufactured items,
such as thermometers
Post-mortem
Specimens
Quality control
Specimens
Scientific instruments
Suspected bioterrorist
Specimens
Vaccines

Must be decontaminated before transport
Contact state or territory government counter-terrorism/CBRN unit for details on
local arrangements. The state or territory PHLN Laboratory will usually be
involved.
Not classed as hazardous substances
Temperature control and monitoring are critical
For vaccines guidelines, refer to Australian Immunisation Handbook (2003)

CBRN = chemical, biological and radionuclear hazard; IATA = International Air Transport Association; UN = United
Nations; PHLN = Public Health Laboratory Network

Requirements for the Packaging and Transport of Pathology Specimens and Associated Materials

13

This page is intentionally blank

14

Requirements for the Packaging and Transport of Pathology Specimens and Associated Materials

Appendix A

The triple packaging system
(Normative)

Packaging
Packaging for all substances should consist of three components (triple packed; see Figure J.2
at Appendix J) and must be packaged as follows:
(a)

The primary receptacle(s) must be leakproof

(b)

The primary receptacle(s) must be placed into leakproof secondary packaging with
absorbent material sufficient to absorb the entire contents. Multiple fragile primary
receptacles must be packed with suitable cushioning material in such a way that any
release of liquid substance will not compromise the integrity of the cushioning
material

(c)

The secondary packaging must be placed into outer packaging of adequate strength
for its capacity, mass and intended use and with a secure closure to prevent loss of
contents.

Note: A common practice in many pathology Laboratories is to place each individual
patient’s Specimens into separate sealable individual plastic bags (one patient per plastic
bag). It is important to note that where these separate plastic bags are placed directly inside
an outer insulated packaging container, this does not meet the requirements of triple
packaging, as there is no absorbent material between the primary receptacle and the outer
packaging. To meet the requirements of secondary packaging, the individual patient plastic
bags would need to be placed inside a larger bag or container with an appropriate amount of
absorbent material.

Documentation
Documentation, such as identifying paperwork, must be packed separately from the primary
receptacle(s).
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Appendix B

Transporting Infectious Substances,
Category A, by air
(UN 2814 — affecting humans, or
UN 2900 — affecting animals)
(Normative)

Specimens of these substances for air transport must be packed by an employee trained to
package this category of dangerous goods. Training is obtained by successfully completing
an accredited course.
Substances that have been classified as Infectious Substances, Category A (see Appendix H),
must be packed to IATA Packing Instruction 602.
NOTE: Infectious Substances, Category A, are prohibited for transport by Australia Post.

Packaging
All Specimens must be triple packed (see Figure J.2 at Appendix J) in packaging approved to
transport Infectious Substances, Category A (i.e. outer packaging must display the UN
packaging specification marking).
The packaging must consist of three components:
1. watertight primary receptacle/s
2. a watertight secondary packaging
For liquid substances, sufficient absorbent material to absorb the entire contents must be
placed between the primary receptacle and the secondary packaging. (If multiple fragile
primary receptacles are placed in a single secondary packaging, they must be either
individually wrapped or separated to prevent contact between them)
3. a rigid outer packaging of adequate strength for its capacity, weight and intended use.
The smallest dimension of the package must not be less than 100 mm (4 in).
The maximum net quantity per package of Infectious Substances, Category A, is shown in
Table 3.2.
Examples of suitable containers and packaging for Infectious Substances, Category A, can be
seen in Table B.1.
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Table B.1

Examples of containers and packaging for Infectious Substances,
Category A

Description
Absorbent material
Cushioning material
Outer packaging
Primary receptacle

Secondary packaging

Examples
Vernagel (not for formalin), cotton wool
Combine dressing (for formalin)
Cotton wool, shredded newspaper
Fibreboard box that displays the United Nations packaging specification marking
Blood tube
Urine container
Histology Specimen container
Polycarbonate bottle supplied with purchased packaging for Infectious Substances,
Category A
Biohazard bag, 95 kPa tested

Note: when transporting Infectious Substances, Category A, the primary receptacle or the secondary packaging must be
capable of withstanding, without leakage, an internal pressure producing a pressure differential of not less than 95 kPa
(0.95 bar, 13.8 lb/in2) and temperatures in the range of –40°C to +55°C (–40°F to 130°F).

Marking and labelling
The outer packaging must be marked with:


name and address of sender



name and address of receiver



name and 24-hour telephone number of emergency contact



UN number (e.g. UN 2814)



proper shipping name (e.g. Infectious substances, affecting humans)



total volume or weight of the Infectious Substance, Category A



infectious substance hazard label (Class 6) (see Figure 3.1 and Figure B.1).

For packages containing 50 mL or more of liquid substances, two orientation labels must be
used — one label must be affixed to each of two opposite sides of the package with the
arrows pointing in the upright position (see Figure B.1).
Figure B.1 shows an example of how to label the outer packaging.
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Figure B.1

Example of correctly marked and labelled package (for Infectious
Substances, Category A) with dry ice

Documentation
A shipper’s declaration must be completed (see Figure B.2) as well as a consignment note or
airway bill.
The proper shipping name must be supplemented with the technical name (e.g. virus,
bacterium) on the shipper’s declaration. Technical names do not need to be shown on the
package.
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Figure B.2

Example of a shipper’s declaration (commercially available)
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Appendix C

Transporting Biological Substances,
Category B, by air (UN 3373)
(Normative)

Specimens of these substances for air transport must be packed by an employee trained to
package this category of dangerous goods. Training is obtained by successfully completing
an accredited course.
Substances that have been classified as Biological Substances, Category B, must be packed
to IATA Packing Instruction 650.

Packaging
All Specimens must be triple packed (see Figure J.2 at Appendix J) in packaging approved to
transport Biological Substances, Category B (i.e. outer packaging must display test certificate
number).
The maximum net quantity per package of Biological Substance, Category B, is shown in
Table 3.2.
Liquid substances
The primary receptacle(s) for liquid substances must be leakproof and must not contain
more than 1 L. The total package must not contain more than 4 L.
To pack liquid substances:
(a)

the primary receptacle(s) must be placed into leakproof secondary packaging with
sufficient absorbent cushioning material to absorb the entire contents

(b)

an itemised list of contents must be placed between the secondary and outer
packagings

(c)

the secondary packaging must be placed into the outer packaging.

Solid substances
For solid substances, the primary receptacle(s), must be siftproof. Except for packages
containing body parts, organs or whole bodies, the total package must not contain more than
4 kg.
To pack solid substances:
(a)

the primary receptacle(s) must be placed into siftproof secondary packaging with
cushioning material

(b)

an itemised list of contents must be placed between the secondary and outer
packagings

(c)

the secondary packaging must be placed into the outer packaging.
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See Table C.1 for examples of suitable containers and packaging materials for Biological
Substances, Category B.
Table C.1

Examples of containers and packaging for Biological Substances,
Category B

Description
Absorbent material
Cushioning material
Outer packaging
Primary receptacle

Secondary packaging

Examples
Vernagel (not for formalin), cotton wool
Combine dressing (for formalin)
Cotton wool, shredded newspaper
Fibreboard box that displays certificate to transport Biological Substances,
Category B
Blood tube
Urine container
Histology Specimen container
Polycarbonate bottle with screw lid
Biohazard bag, 95 kPa tested

Note: when transporting Biological Substances, Category B, the primary receptacle or secondary packaging must be capable
of withstanding, without leakage, an internal pressure of 95 kPa in the range of -40ºC to +55ºC (-40°F to 130°F).

Marking and labelling
Outer packaging must be marked and labelled with:


name address of sender



name and address of receiver



emergency contact details (name and 24-hour phone number) on outer packaging OR on
waybill/consignment note



proper shipping name (Biological Substances, Category B)



UN 3373 mark (see Figure 3.1)



orientation labels if package contains 50 mL or more of liquid (see Figure 3.1).
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Documentation
A shipper’s declaration is not required. However, a consignment note or airway bill is
required.
Figure C.1 shows an example of how the outer packaging is labelled.

Figure C.1

Example of correctly marked and labelled package for transporting
Biological Substances, Category B, by air with dry ice

For packages containing 50 mL or more of liquid substances, two orientation labels must be
used — one label must be affixed to each of two opposite sides of the package with the
arrows pointing in the upright position (see Figure C.1).
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Appendix D

Transporting exempt Specimens by
air (Normative)

Patient Specimens, for which there is minimal likelihood that pathogens are present, are not
subject to the IATA Dangerous Goods Regulations if the Specimen is transported in
packaging that will prevent any leakage and that is marked with the words ‘Exempt human
Specimens’ or ‘Exempt animal Specimens’, as appropriate.

Packaging
The packaging of exempt Specimens must consist of three components and done as follows:
(a)

the primary receptacle(s) must be leakproof

(b)

the primary receptacle(s) must be placed into leakproof secondary packaging with
sufficient absorbent cushioning material to absorb the entire contents

(c)

the secondary packaging must be placed into the outer packaging of adequate strength
for its capacity, mass and intended use and with at least one surface having minimum
dimensions of 100 mm × 100 mm.

Unlike Category A and Category B packaging, this packaging does not need to be tested or
certified.
See Table D.1 for examples of suitable containers and packaging materials.
Table D.1 Examples of containers and packaging for exempt Specimens by air
Description
Absorbent material
Cushioning material
Outer packaging
Primary receptacle

Secondary packaging

Examples of containers and packaging
Vernagel (not for formalin), cotton wool
Combine dressing (for formalin)
Cotton wool, shredded newspaper
Cardboard box, supported polystyrene box, despatch satchel, plastic box
Blood tube
Urine container
Histology Specimen container
Polycarbonate bottle with screw lid
Biohazard bag, snap-lock plastic bag

Marking and labelling
Package must be marked with:


name and address of sender



name and address of receiver



the words ‘Exempt human Specimens’ or ‘Exempt animal Specimens’, as appropriate



orientation labels if package contains 50 mL or more of liquid (see Figure 3.1).
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Documentation
A shipper’s declaration is not required. However, a consignment note or airway bill is
required.
Figure D.1 shows an example of a correctly labelled package.

Figure D.1

Example of correctly labelled package containing exempt human
Specimens with dry ice

For packages containing 50 mL or more of liquid substances, two orientation labels must be
used — one label must be affixed to each of two opposite sides of the package with the
arrows pointing in the upright position (see Figure D.1).
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Appendix E

Transporting Biological Substances,
Category B, by Australia Post
(Normative)

All Biological Substances, Category B, are prohibited in the international post. (Infectious
Substances, Category A are prohibited in the international and domestic post.)
Australia Post accepts Biological Substances, Category B or non-infectious substances in the
domestic post, subject to the following conditions:


the Australian addressee (receiver) must be a recognised Laboratory



the sender must be a:



-

qualified medical practitioner or

-

qualified veterinary surgeon or

-

public hospital, clinic or Laboratory or

a member of a Commonwealth, state or territory police force.

To determine if the Specimen can be sent by post, use the following flowchart (Figure E.1).
Follow IATA Packing Instruction 650 as for air.
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Figure E.1
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Mailing guide for Biological Substances, Category B, in domestic post
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Appendix F

Transporting exempt Specimens by
post (international and domestic)
(Normative)

Pack as for exempt Specimens by air (see Appendix D).
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Appendix G

Transporting dry ice by air (Normative)

Substances being packed for transport by air with dry ice as a refrigerant must be packed by
an employee trained to pack dry ice. Training is obtained by successfully completing an
accredited course.
Dry ice when transported by any mode (e.g. air, road, rail), must be in packaging designed
and constructed to permit the release of carbon dioxide gas and to prevent build-up of
pressure that could rupture the packaging.
IATA Packing Instruction 904 must be followed.
The shipper and operator(s) must ensure that the following ventilation safety procedures are
followed:
(a)

The dry ice must be placed outside the secondary packaging, and interior supports
must be provided to keep the secondary packagings in the original position after the
dry ice has dissipated

(b)

The outer packaging must permit release of carbon dioxide gas that could rupture the
packagings

(c)

The outer packaging must be marked and labelled with:
-

DRY ICE

-

UN 1845

-

the weight of the dry ice in kilograms

-

miscellaneous IATA hazard label (Class 9) (see Figure 3.1).

Documentation
Information about dry ice is only required on a shipper’s declaration when the dry ice is used
as a refrigerant for dangerous goods that require a shipper’s declaration (e.g. dry ice as a
refrigerant for Infectious Substances, Category A). When a shipper’s declaration is not
required (e.g. for Biological Substances, Category B), the following information about dry ice
must be contained in the ‘Nature and Quantity of Goods’ box on the waybill or consignment
note:


proper shipping name (DRY ICE)



miscellaneous hazard label (Class 9)



UN 1845 mark



net weight of dry ice (in kilograms) in each package.
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Appendix H

Indicative examples of infectious
substances included in Category A in
any form, unless otherwise indicated
(Informative)

Table H.1 is from the United Nations Recommendations on the Transport of Dangerous
Goods, Model Regulations, 14th edition for Infectious Substances, Category A.5 Note that
this list is subject to change. Please consult the most recent edition of the United Nations
documentation for the latest listing.
The lists in this Appendix are not exhaustive. Infectious substances, including those
containing new or emerging pathogens, that do not appear in this table but that meet the same
criteria, must be assigned to Infectious Substance, Category A. In addition, if there is any
doubt as to whether or not a substance meets the criteria, it must be included in Category A.
Note that the micro-organisms written in italics are bacteria, mycoplasmas, rickettsiae or
fungi.
Table H.1 Examples of Infectious Substances, Category A
UN Number and Proper
Shipping Name
UN 2900
Infectious substances,
affecting animals

Micro-organism
African swine fever virus (cultures only)
Avian paramyxovirus type 1 — velogenic Newcastle disease virus (cultures only)
Classical swine fever virus (cultures only)
Foot-and-mouth disease virus (cultures only)
Goatpox virus (cultures only)
Lumpy skin disease virus (cultures only)
Mycoplasma mycoides — contagious bovine pleuropneumonia (cultures only)
Peste des petits ruminants virus (cultures only)
Rinderpest virus (cultures only)
Sheep pox virus (cultures only)
Swine vesicular disease virus (cultures only)
Vesicular stomatitis virus (cultures only)

Continued next page

5

http://www.unece.org/trans/danger/publi/unrec/rev14/14files_e.html
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UN Number and Proper
Shipping Name
UN 2814
Infectious substances,
affecting humans

Micro-organism
Bacillus anthracis (cultures only)
Brucella abortus (cultures only)
Brucella melitensis (cultures only)
Brucella suis (cultures only)
Burkholderia mallei — Pseudomonas mallei — Glanders (cultures only)
Burkholderia pseudomallei — Pseudomonas pseudomallei (cultures only)
Chlamydia psittaci — avian strains (cultures only)
Clostridium botulinum (cultures only)
Coccidioides immitis (cultures only)
Coxiella burnetti (cultures only)
Crimean-Congo haemorrhagic fever virus
Dengue virus (cultures only)
Eastern equine encephalitis virus (cultures only)
Escherichia coli, verotoxigenic (cultures only)
Ebola virus
Flexal virus
Francisella tularensis (cultures only)
Guanarito virus
Hantaan virus
Hantaviruses causing haemorrhagic fever with renal syndrome
Hendra virus
Hepatitis B virus (cultures only)
Herpes B virus (cultures only)
Highly pathogenic avian influenza virus (cultures only)
Human immunodeficiency virus (cultures only)
Japanese encephalitis virus (cultures only)
Junin virus
Kyasanur Forest disease virus
Lassa virus
Machupo virus
Marburg virus
Monkeypox virus
Mycobacterium tuberculosis (cultures only)
Nipah virus
Omsk haemorrhagic fever virus
Poliovirus (cultures only)
Rabies virus (cultures only)
Rickettsia prowazekii (cultures only)
Rickettsia rickettsii (cultures only)
Rift Valley fever virus (cultures only)
Russian spring-summer encephalitis virus (cultures only)
Sabia virus
Shigella dysenteriae type 1 (cultures only)
Tick-borne encephalitis virus (cultures only)
Variola virus
Venezuelan equine encephalitis virus (cultures only)
West Nile virus (cultures only)
Yellow fever virus (cultures only)
Yersinia pestis (cultures only)

UN = United Nations
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Appendix I

Transporting any substances by
surface transport (foot, trolleys)
(Informative)

Triple packaging is recommended for the surface transport of all Specimens/substances
through public space by foot or trolley. The minimum requirement is double packaging and
then only after a formal documented risk assessment has taken place, taking into
consideration the boundaries of the relevant health facility campus and the registered address
of the approved pathology Laboratory.
Specimens in racks should not be transported in public areas (lifts, corridors, etc) unless the
Specimens are protected by outer packaging.
A double-packed Specimen within a pneumatic tube canister meets the requirements of triple
packaging.
Table I.1

Examples of containers and packaging for double packaging surface
transport of Specimens

Description
Primary receptacle

Secondary packaging of appropriate
shape, leakproof and of sufficient
volume to contain a spill
Outer packaging
Recommended
but optional

Absorbent
material
Cushioning
material

Examples
Blood tube
Urine container
Histology Specimen container
Clean bottle with screw lid
Biohazard bag
Snap-lock plastic bag
Trolley or rack of appropriate shape
Cardboard box, supported polystyrene box, dispatch satchel, plastic
box
Cotton wool, shredded newspaper
Vernagel (not for formalin)
Combine dressing (for formalin)
Cotton wool, shredded paper
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Appendix J

Transporting any substances by
surface transport (road, rail, ferry)
(Informative)

The principle of safe transport by road and rail is the same as for air: the packaged material
should not have any possibility of escaping from the package under normal conditions of
transport.
For surface transport where there is no possibility of the package being transported by air,
substances categorised as Infectious Substances, Category A, should be packed to IATA
Packing Instruction 650 or Packing Instruction 602.
For substances categorised as Biological Substances, Category B or Category C (noninfectious) and where there is no possibility of the package being transported by air, triple
packaging (see Figure J.2) should be used.

Packaging
Packaging for all substances should consist of three components (triple packed; see
Figure J.2) and must be packaged as follows:
(a)

The primary receptacle(s) should be leakproof

(b)

The primary receptacle(s) should be placed into leakproof secondary packaging with
sufficient absorbent material to absorb any likely spill. Multiple fragile primary
receptacles must be packed with suitable cushioning material in such a way that any
release of liquid substance will not compromise the integrity of the cushioning
material

(c)

The secondary packaging/s should be placed into an outer packaging of adequate
strength for its capacity, mass and intended use and with a secure closure to prevent
loss of contents.

See Table J.1 for examples of suitable containers and packaging.
Triple packaging is recommended for the surface transport of all Specimens/substances. For
Exempt/Category C Specimens, the minimum requirement may be relaxed to double
packaging, but then only after a formal documented risk assessment.
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Table J.1 Examples of containers and packaging for surface transport of Specimens
Description
Absorbent material

Cushioning material
Outer packaging
Primary receptacle

Leakproof secondary packaging with
sufficient absorbent material to
contain a spill

Examples
Cotton wool, shredded newspaper
Vernagel (not for formalin)
Combine dressing (for formalin)
Cotton wool, shredded paper
Cardboard box, supported polystyrene box, dispatch satchel, plastic
box
Blood tube
Urine container
Histology Specimen container
Clean bottle with screw lid
Biohazard bag
Snap-lock plastic bag (see explanatory note below)
Heat-sealed plastic bag

Note: A common practice in many pathology Laboratories is to place each individual
patient’s Specimens into separate sealable individual plastic bags (one patient per plastic bag)
— see Figure J.1. It is important to note that where these separate plastic bags are placed
directly inside an outer insulated packaging container, this does not meet the requirements of
triple packaging, as there is no absorbent material between the primary receptacle and the
outer packaging. To meet the requirements of secondary packaging, the individual patient
plastic bags would need to be placed inside a larger bag or container with an appropriate
amount of absorbent material (see Figure J.2).

Figure J.1

Diagrammatic example of a common method of transporting clinical
Specimens

Note that this does not fulfil the requirements for triple packaging, as there is no absorbent
material between the primary receptacle and the outer packaging.
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Figure J.2

Triple packaging

To fulfil the requirements of triple packaging, note that the common packaging arrangement
shown in Figure J.1 needs to be modified, so that the primary receptacles are placed inside an
additional container (which could be as simple as a larger plastic bag with a zip-lock, or a
heat sealed plastic bag) containing absorbent material sufficient to absorb any likely spill,
before being placed in the outer packaging container.

Marking and labelling
Packages for surface transport must be marked on the outer packaging with:
(a)

the sender’s name and address

(b)

the receiver’s name and address

(c)

an emergency contact name and phone number.

Documentation
Documentation, such as identifying paperwork, should be packed separately from the primary
receptacle(s).
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Refrigerants
People working with dry ice or liquid nitrogen are exposed to a number of potential hazards
(including cold contact burn to the skin and, especially, the eyes) if handled inappropriately.
Dry ice
When used, dry ice must be placed outside the secondary packagings and interior supports
provided to keep the secondary packagings in the original position after the dry ice has
dissipated.
The packaging must permit release of carbon dioxide gas to prevent build-up of pressure that
could rupture the packaging. The package must be marked ‘dry ice’.
Liquid nitrogen
The dewar flask is the most common container used with liquid nitrogen for Laboratory
transport of Specimens. There are commercially available dry shippers for the transport of
Specimens in liquid nitrogen. The manufacturer’s instructions must be adhered to when
liquid nitrogen containers are used.
Wet ice
When wet ice is used, the outer packaging should be leakproof and interior supports should
be provided to keep the secondary packagings in the original position after the ice has melted.

Stowage during transport
The package being transported should be securely placed and restrained within the vehicle.
Where practical, this should be in a separate luggage compartment or boot.
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Further information
Other NPAAC documents are available from:
NPAAC Secretariat
Primary Care, Diagnostics & Radiation
Oncology Branch
Department of Health
GPO Box 9848 (MDP 951)
CANBERRA ACT 2601

Phone:
Fax:
Email:
Website:

(02) 6289 4017
(02) 6289 4028
npaac@health.gov.au
www.health.gov.au/npaac
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