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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out

through ISO technical committees. Each member body interested in a subject for which a techni

cal

committee has been established has the right to be represented on that committee. International

organizations, governmental and non-governmental, in liaison with ISO, also take part in the wo
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters
electrotechnical standardization.

rk.
of

The procddures used to develop this document and those intended for its further maintenance
described|in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed-for
different {ypes of ISO documents should be noted. This document was drafted in accordance jwith
editorial fules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention|is drawn to the possibility that some of the elements of this document may.be the subjecf
patent rights. ISO shall not be held responsible for identifying any or all such patenteights. Details of g
patent rights identified during the development of the document will be in the Introduction and/or
the ISO ligt of patent declarations received (see www.iso.org/patents).

Any tradel name used in this document is information given for the conveniéence of users and does
constitutg an endorsement.

For an ejplanation on the meaning of ISO specific terms and{éxpressions related to conform
assessmet, as well as information about ISO’s adherence to the W-FO principles in the Technical Barri
to Trade ([TBT), see the following URL: Foreword — Supplementary Information.

ISO/TS 17728 was prepared by the European Committee-for Standardization (CEN) in collaborat
with ISO/['C 34, Food products, Subcommittee SC 9, Microbiology, in accordance with the Agreement
technical fooperation between ISO and CEN (Vienna\Agreement).
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Introduction

Some information on sampling techniques given in this Technical Specification is intended as guidance
only; other parts are mandatory.

For some aspects of sampling, agreements and/or contracts with laboratory clients are necessary to
ensure the method and extent of sampling to meet their requirements.

© ISO 2015 - All rights reserved v
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TECHNICAL SPECIFICATION ISO/TS 17728:2015(E)

Microbiology of the food chain — Sampling techniques for
microbiological analysis of food and feed samples

1 Scope

cchmies 3 3 ¢ abgratory for
mirrobiological examination. It provides general instructions and specific requirements, foy|obtaining
samples and for transport to the laboratory.

Sampling plans are not included in the scope of this Technical Specification.

Thijis Technical Specification applies to all food and feed products, including bloeks of frozen|products,
carcasses (excluding surface sampling of carcasses), meat, and bulk products.

The following sample types are outside the scope of this Technical Specification:
—| milk and dairy products (see ISO 707);

— | surface sampling of carcasses (see [SO 17604);

— | samples from environmental surfaces (see ISO 18593);

—| samples from the primary production stage (see ISO13307).

2 | Normative references

The following documents, in whole or in @art, are normatively referenced in this document and are
indispensable for its application. For-dated references, only the edition cited applies. FoI undated
references, the latest edition of the refefenced document (including any amendments) applieq.

ISQ 7218, Microbiology of food _and animal feeding stuffs — General requirements and gujdance for
migrobiological examinations

3 | Terms and definitions

For the purposescof this document, the terms and definitions given in ISO 7002 and the following apply.

3.1 Sampling

3.1.1
sampling
pr cedureusedtodrawandconstitute = bdllll_)]lc

[SOURCE: ISO 7002:1986, A.41]

3.1.2

sampling plan

predetermined procedure for the selection, withdrawal, and preparation of samples from a lot to yield
the required information so that a decision can be made regarding the acceptance of the lot

[SOURCE: ISO 7002:1986, A.43]

3.1.3
sampling technique
procedure used to take the sample

© IS0 2015 - All rights reserved 1


https://standardsiso.com/api/?name=169512d1231051826b2c09ae4cf2c2c2

ISO/TS 17728:2015(E)

3.1.4
batch
lot

identified quantity of some commodity, manufactured or produced under conditions that are
presumed uniform

[SOURCE:

3.1.5
lot size
number o

ISO 7002:1986, A.21]

fitems or r}nnnh'fy of material con cfihlfing the lot

[SOURCE:

3.2 San

3.2.1
item
individug
unit

1) actual
made or 2

[SOURCE:

3.2.2
sample (g
one or mgq

a larger quantity of material) intended to provide information representative of the population, g

ISO 7002:1986, A.22]

ples

1

observed value, either qualitative or quantitative

ISO 7002:1986, A.18]

feneral term)

possibly, to serve as a basis for a decision on the population or on the process which had produced it
[SOURCE:|ISO 7002:1986, A.39]

Note 1 to entry: In food microbiology, each unit eritém is often referred to as a sample when each unitis exami
separately]In this Technical Specification, the Unjts are referred to aslaboratory samples. Once prepared, follorj:
the ISO 6887 series of standards (for examplé,.with homogenization, mincing, grating, etc.), the laboratory sa
becomes the test sample. From this test.§ample, one test portion is taken for examination.

3.2.3

laborato1y sample

amount or units of product-that arrives in the laboratory to be analysed

[SOURCE:|ISO 7218:200%7}

3.24

representative sample

sample drawh.so as to reflect, as accurately as possible, the properties of interest of the lot (the biag
the samplp ‘should be a minimum against the lot) from which it is taken

[SOURCE: ISO 7002:1986, A.38]

3.2.5

pooled sample
mixed sample of a number of items of the same type of food, animal feed, animals, or environment where

the compl

3.2.6
composit

ete mixture is the test portion and is taken as a whole for examination in the laboratory

e sample

br conventional object (defined quantity of material) on which a‘set of observations may|be

re items (or a proportion of material) selected;in‘some manner from a population (or frpm
nd

ed
ng

ple

of

mixed sample of a number of items of the same type of food, animal feed, animals or environment, from
which a test portion is taken for examination in the laboratory

© ISO 2015 - All rights reserved
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3.2.7
increment
quantity of material taken at one time from a larger body of material

[SOURCE: ISO 7002:1986, A.14]
Note 1 to entry: Parts added to each other to form the pooled or composite sample.

3.2.8

bulk sample

1) collection of increments or groups thereof intended for separate investigation (raw bulk sample) or
2) [composite of the increments taken from a bulk lot (bulk sample in a proper sense) or 3) [combined
aggregation of the items or portions of items taken from a lot of pre-packed products (bulkéd sample)

[SOURCE: ISO 7002:1986, A.5]

3.2.9

tegt sample
sample prepared from the laboratory sample according to the procedure specified in the method of test
anfl from which test portions are taken

[SQURCE: ISO 7002:1986, A.47]

Note 1 to entry: Preparation of the laboratory sample before the tést portion is taken is infrequenitly used in
mig¢robiological examinations.

3.2.10

tegt portion
mdasured (volume or mass) representative sample taken from the laboratory sample for pise in the
préeéparation of the initial suspension

[SOURCE: ISO 6887]

Nofe 1 to entry: Sometimes preparation of(the laboratory sample (3.2.3) is required before the test portion is
talen, but this is infrequently used in mickobiological examinations.

3.3 Products

3.31
bullk products
products that are not‘separated into individual items or units

3.3.2
packaged product
products separated into units or items, sealed or wrapped by the manufacturer

3.3.3
openproducts

| b H 1 | rde
pl'uuut,w I UulipdtRdgtl ulliies

3.4 Sample handling

3.4.1

transport

care and handling of the sample from when it was taken until arrival at the laboratory to ensure that
microbiological integrity is maintained

3.4.2

refrigeration

cold chain

maintenance of samples at cold temperatures to minimize changes in microbial load

© IS0 2015 - All rights reserved 3
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3.4.3
receipt

procedures adopted by the laboratory when the samples arrive

344
acceptan

ce criteria

sample characteristicsrequired upon arrival at the laboratory and before the acceptance for examination
(e.g. size, weight, integrity of wrapping, correct temperature for physical state, etc.)

4 Prin

Represenfative samples shall be taken when sampling all products.

Sampling
contamin

during trgnsport to the laboratory).

Before sapling, the minimum quantity required for examination and any instructions on pooling

compositi

Other nedessary details should also be agreed with the client before sampling to ensure the corr
interpretdtion of test results. For example:

— what

— the &rrpose of testing (monitoring the production or exaniination of a particular batch, check

the

— prote
requi

— whetjuer sterile or clean, but non-sterile sampling implements are to be used.

Criteria fi
(in accord

Unique id

Sufficient
and allow

[tis impoy

All sample
comprom

Sample h
samples i

iplpc and gpnprnl rpr}nirpmpnfc

techniques shall not modify the intrinsic microbial flora of the product (Such as
ition from sampling implements or the environment or death/growth of this.mierobial fl

Ing on site shall be agreed with the client.

kind of product and which batches are to be sampled;

icrobiological quality of the product or quality of the product as presented to the consumel

ctive clothing required for samplers (for example, in accordance with factory saf
Ffements);

r sample acceptance and any permittéed deviations on receipt at the laboratory shall be defiy
ance with client requirements).

entification of samples and-labelling requirements shall be defined.

interpretation of the.results of analysis.
tant to cause minimum disruption at the sampling site and follow any security instruction

s shall be handled, packaged, and transported to the laboratory in such a way so as to prev
sing thefidentity or integrity of the sample.

indling procedures, including transport, shall not affect the microbiological quality of
h@ny way. In all cases, it is important to retain the original microbiological quality of

via
bra

or

ect

ng

Pty

ed

information shall be reeorded in the sampling report to give full traceability of the samplles

©v

ent

he
he

product.S

pathogen

amples whichwere notirozen before sampling shallnot be frozen atter sampling (see 150 7218).
Freezing samples can affect the viability of the intrinsic microbial flora and lead to false negatives in

testing and reduced counts in quantitative methods.

Exceptionally, if freezing of samples is necessary due to high ambient temperatures or protracted

transport

times, this shall first be agreed with the client and also recorded by the laboratory.

5 Sampling plan

When sampling bulk products, locations for taking the increments (and the sampling techniques) shall
be included in the sampling plan. All interested parties shall agree upon the sampling plan to be used

© ISO 2015 - All rights reserved
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and on the size of increments taken if samples are to be composited or pooled before testing. Further
information about sampling plans is available in the [SO 2859 series.

6 Personnel

6.1 General arrangements

The parties concerned, or their representatives, shall be given the opportunity to be present when
sampling is performed.

Wilenever special requirements are given for the sampling and/or are necessary for specidic testing,
th¢se requirements shall be followed.

6.2 Sampling personnel (samplers)

Sampling for microbiological examination shall always be undertaken by ‘personnel trained and
experienced in the techniques of sampling for microbiological purposes.

All sampling personnel shall have training in aseptic techniques and-experience with th¢ types of
products being sampled. They should also be aware of the requirenient to minimize changes in the
nofrmal microbial flora of the products during sampling and transport.

7 | Sampling techniques

7.1 Equipment

Some or all of the following equipment may be-necessary for sampling food and feed from different
enyironments.

Equipment and the implements used to.take the samples shall be clean, as a minimum and stefile where
required, depending on the aim of teSting. For example, if testing is to check the intrinsic|microbial
flora of the product, then the equipmeént shall be sterile; if testing is to check the hygienic conditions of
cafering or of food manufacturing,.then use the catering equipment or the equipment that is used by the
foqd manufacturer.

Sirmilarly, the packaging for-samples may or may not be sterile depending on the purpose of the testing.

7.1.1 Materials for'decontamination of packaging, instruments, and surfaces of certain saiples:
—| ethanol 70°%v/v or other bactericidal agents;

—| wipesierpads impregnated with alcohol or other bactericidal agents.

7.1
orr

.2~ Plastic bags of appropriate size, grade, and capacity suitable for containing the samples, sterile

O, depeld O 0 d ) dlld purpose o O DO ple, W Wd DI'OO dD€E

7.1.3 Boxes, egg boxes or other containers for fragile samples, sterile or not, depending on the sample
and purpose of testing.

7.1.4 Bottles or tubes, of appropriate materials and capacities to contain liquid samples, sterile or not,
depending on the sample and purpose of testing. These are useful for spoiled samples, especially if they
have wide openings.

7.1.5 Thermometers, electronic and surface probes, infrared probes, calibrated.
7.1.6 Labelling systems (labels, permanent ink pens, etc.).

© IS0 2015 - All rights reserved 5
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7.1.8 Spoons, forceps, knives, scalpels, dip samplers, ladles, and other implements for specific
applications (e.g. oyster knives, implements for burrowing bivalves, syringes, pipettes, probes, etc.),
sterile or not, depending on the sample and purpose of testing.

7.1.9 Electric or hand drill with suitable bits or corer for frozen products, sterile or not, depending
on the sample and purpose of testing.

7.1.10 Band saw or core sampler for certain products (e.g. meat and cheese), sterile or not, depending
on the sample and purpose of testing.

7.1.11 Pyotective clothing for samplers (if required in the sampling premises and as discussed'w
the client)| for example, coat, hat, shoes, gloves, and strong gloves suitable to protect operator frem injury

when samppling shellfish, etc.

7.2 Sampling techniques: General protocol

Sampling |arge products may be carried out at the factory or these can be transperted to the laboratg

The procgdure used to prepare the test portion may be the same (see the ISO 6887 series for details).

In some cjses, an additional sample may be taken for temperature recording during transport or up

receipt atthe laboratory.

Hot, ambignt, chilled, or frozen products shall not be included in th@ same transport container.

Procedurg¢s for taking samples are described by product group:below.

7.2.1 Bulk products (liquids, solids, powders, granules, etc.)

Description

— liquid| products;

— powdpred or granular products (flourseeds);

— solid products (may be frozen).

Specific gquipment

— splo:;))r s, spatulas, ladles (Z-1:8), specific drills (7.1.9), and bags or boxes for solid products (7.1.2 g
7.1.

— syringes, pipettesiprobes (7.1.8), and bottles for liquid products (7.1.4).

ith

—

y.

on

nd
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Specific procedure

Label the container (7.1.6). Take a portion of the product with an appropriate implement (7.1.8) and
place in a bag or box if solid (7.1.2 and 7.1.3), or in a bottle or tube if liquid (7.1.4), and close the container
securely to prevent leakage.

Putthe container in a cool box, refrigerator (10.1) or insulated box as appropriate to the state of the sample.

NO

TE For some bulk products, the requirements to take incremental samples may be given in regulations or
specific standards.

7.2

De

.2 Packaged products (refrigerated, frozen, or ambient)

scription

The product is packaged, wrapped, or sealed in the place where sampling is carried out (e

std
Fo
Sp
No
Sp

Ta
an
(ad

7.2
De
P

—

Sp

Ta
eq

Fo
Fo

7.2

De

re, restaurant, etc.).

" refrigerated products, see 7.2.3, for frozen products, see 7.2.4, and for,ambient products,

pcific equipment
specific equipment.
pcific procedure

ke the packaged product without damaging the wrapping. Put it in a bag or a box if neces;

).1) as appropriate to the state of the sample.

.3 Refrigerated products

scription

bducts kept at a temperature of 2.2€:to 8 °C.
pcific equipment and procedure

ke samples of refrigerated/products quickly to avoid temperature increases. Use proce
1ipment described abaye-as appropriate to the type of product.

" packaged productsysee 7.2.2.

" non-packaged\(open) products, see 7.2.1.

.4 Separated frozen products

scription

g. factory,

bee 7.2.6.

ary (7.1.2

] 7.1.3), label the container (7.1.6), and put the contditter in a cool box, refrigerator, or insyilated box

Hures and

Products kept in a frozen state (generally, below -15 °C and preferably, below -18 °C; see ISO 7218).

Specific equipment and procedure

Take samples of frozen products quickly to avoid temperature increases. Use procedures and equipment
described above as appropriate to the type of product.

For packaged products, see 7.2.2.

For non-packaged (open) products, see 7.2.1.

©lI
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7.2.5 Blocks of frozen products (e.g. meat or fish)

Description

Large blocks of frozen products are an intermediate case between packaged unit products and bulk product.
The blocks may be sampled in the factory or transported to the laboratory in the frozen state.

Specific equipment

— electric or hand drill with suitable bits or corer (7.1.9);

— spatuIa or spoon to collect shavings generated by drilling (7.1.8);
— bags ¢r boxes (7.1.2 and 7.1.3).
Specific grocedure

Using an glectric drill with an appropriately sized bit or other implement or the hand drill (7.1.9), mgke
holes at the specified points (see Annex B). Set the speed of the electric drill 6r ether implemen{ at
approximately 900 r/min to avoid fusion by heating or dispersal of the shavings:

Use a spatula or spoon (7.1.8) to collect the resultant shavings and place¢hem in the container or bag
(7.1.2 and|7.1.3).

7.2.6 Ambient products

Description

Products kept at room temperature (18 °C to 27 °C) (see ISO 7218).

Specific (]juipment and procedure
No specific requirements.
For packaped products, see 7.2.2.

For non-phckaged (open) products, seetZ.2.1.

7.2.7 Hpt products
Description

Prepared | products ready for consumption (e.g. cooked products during preparation, prepared
hamburggqr, heated ready-to-eat products, etc.).

Specific 1quipment

All implerments (spoons, ladles) (7.1.8) and containers (boxes or bags) (7.1.2 and 7.1.3) shall be madg of
heat-resiskast-materials

Specific procedure

Product in the preparation kitchen (see 7.2.1).
Packaged product (see 7.2.2).

Consumer portion (see 7.2.8).

Take a portion of the product with an appropriate implement (7.1.8) and put it in a bag or a box if solid
(7.1.2 and 7.1.3), or in a bottle if liquid (7.1.4), and close the container securely to prevent leakage. Label
the container.

Hot products shall notbe included in the same transport container as ambient, chilled, or frozen products.

8 © IS0 2015 - All rights reserved
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7.2.8 Consumer portions in restaurants

De

scription

Prepared products just before service; the portions may or may not be packaged.

Specific equipment

implements such as spoons, spatulas, and ladles (7.1.8);

bags or boxes (7.1.2 and 7.1.3).

Sp

Ta
(7.
thd

Pul

Fo
us

A 9
ba

Fo

7.3
De

A
tu

Sp

Sp
Th

.3 Sampling techniques for specific produets

pcific procedure

ke a portion of the product with an appropriate implement (7.1.8) and put it in a bag/er a k
|.2 and 7.1.3), or in a bottle if liquid (7.1.4), and close the container securely to prevent leak
container.

L the container in a cool box, refrigerator, or insulated box as appropriateto the state of the

Fconsumer portions served on a plate, slide the product into a suitablesample bag (7.1.2). If
e an appropriate implement (7.1.8) or the wall of the bag to take thé-entire portion.

ample bag may be used to remove the product by inverting,it ‘@ver the hand and then inv
b again over the product inside.

 packaged products, see 7.2.2.

.1 Live shellfish (bivalve molluscs, gasttopods, echinoderms, and tunicates)

scription

icates, and gastropods.
pcific equipment

equipment normallyused in harvesting areas [strong gloves (7.1.11), oyster knives, and in
for burrowing bivalves (7.1.8)];

insulated boxwith cold packs and temperature probes (10.1.2).
pcific procedure

e speciesunder examination should be sampled using the method employed for commercial h

To

sedliments shall be avoided. Once removed from the water and only when closed, the shellf

aveid‘contamination by microorganisms adhering to marine sediments, disturbance of su

ox if solid
age. Label

b sample.

necessary,

erting the

marine or freshwater bivalve filter{feeding molluscs, including other species such as echinoderms,

hplements

arvesting.
rrounding

sh should

be cleaned by rinsing or scrubbing with clean seawater or fresh potable water. Shellfish shall not be re-
immersed in water (see Reference [6]).

Samples should comprise of individuals within the normal commercial size range.

A minimum of 10 live individuals should be taken for laboratory testing. The number of live individuals
should be sufficient to provide a minimum of 50 g of flesh and intravalvular liquid (see ISO 6887-3 for
the recommended number of individuals for some species). Additional animals shall be collected to
allow for a proportion of individuals received at the laboratory to be in a moribund state.

Place each sample in a separate intact plastic bag (7.1.2) with a waterproof label (7.1.6) in a cool box
with cold packs or refrigerator (10.1.2) as appropriate to the state of the sample. This bag may be placed
inside a second bag to help prevent leakage.

©lI
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Do not place samples in direct contact with the cold packs (10.1.1) or freeze them as testing of live
shellfish is required.

7.3.2 Fruits and vegetables, spices and herbs, coffee, tea, etc.

Use equipment and a procedure appropriate to the physical presentation of the product (powders,
liquids, small solids, packaged or loose, etc.).

7.3.3 Whole eggs

=)

Take only| unbroken eggs and carefully place them into egg boxes or other boxes (7.1.3) suitable
fragile products to avoid breakage during transport.

or

7.3.4 Canned food

See packaed products (7.2.2).

7.3.5 Fe¢eds

Adapt the| equipment and the procedure to the physical state of the product’(powders, liquids, snjall
solids, pagkaged or loose, etc.).

7.3.6 Special cases, e.g. neck skin of poultry or carcass rinses

Not included in the scope of this Technical Specification (see ISQ17604).

7.3.7 SI)oiled samples
Description
The purpdgse of sampling and examination of spoiled products is to ascertain the cause of spoilage.

Many kinds of products are subject to microbial spoilage (for example, blown cans or aseptic packs). Herlce,
it is impontant to maintain the integrity of all spoiled products until the laboratory examination beginfs.

Specific dquipment
No specific equipment is required.

Pack the Jamples in strong-materials to contain any leakage and prevent further damage [e.g. boxed or
bags (7.1.2 and 7.1.3)].

Specific grocedure

Prevent cfoss-contamination of other samples and potential hazards to personnel, e.g. from blown c3ns
or asepticplly packaged products which contain gas under pressure, by double wrapping if necessary.

NOTE If spoilage of cans or other commercially sterile packs by thermophilic microorganisms is suspected,
do not refrigerate or freeze the samples.

7.3.8 Sampling with automatic apparatus
Description

In some production situations, samples are taken directly from the production line automatically at
specified time intervals. Such samples shall be collected, contained, and labelled in a suitable manner.
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Packing and labelling of samples

:2015(E)

Immediately after collection, sample bottles, bags, or boxes shall be placed in a protective container at

an

appropriate temperature such as a cool box containing cold packs.

Samples shall be packed in order to avoid cross-contamination and to prevent leakage or loss/gain of
moisture.

Samples shall be clearly identified with all the necessary details (e.g. batch or other identification code).

Samples shall be packed with shock-absorbing materials to protect against breakage of containers or

Sa

Iti
mg

9
Sa

lah
fol

ples have not been tampered during sampling and testing.
y affect the intrinsic microbial flora.

Preparation of a sampling form (sampling report)

mples shall be accompanied by a report ideally completed on a-standard form provid
oratory, which has been signed or initialled by the sampling personnel. The report sha
owing particulars:

place, date, and time of sampling;
nature, number, and identity of samples constitutingthe consignment;

purpose of sampling and the microorganisms tebe sought.

daj:age to shipping seals. Shipping seals are sometimes required by the client to demongtrate that

5 essential that samples are not placed in direct contact with frozen surfaces, suchas ice pagks, as this

led by the
1 give the

When appropriate, the sampling report shall also include any relevant conditions or circymstances

an

1 any special information relating to the ptoduct being sampled, for example, difficulty in

representative samples.

In
idd

hddition to the sampling report, theé following details shall be recorded and sent to the lab
ntify the samples on receipt:

type and name of product;

description of sample;

number of sampleSisubmitted;

name of the-owner and address where the samples were taken;
place of sampling or collection;

batch-humber or any other identification of the product;

achieving

pratory to

ddate and time of sampling;
names of the sampling personnel;
temperature of sample and storage;

testing required.

10 Transport

See ISO 7218.

Some regulations exist for transporting contaminated or hazardous materials, such as cultures of
pathogenic bacteria, but these do not generally apply to food samples.

© ISO 2015 - All rights reserved
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Transport time to the laboratory shall be as short as possible and should be no more than 24 h and shall
be in controlled temperature conditions to ensure maintenance of sample integrity. All necessary steps
shall be taken to avoid changes to the intrinsic microbial flora and these shall be documented.

Hot products shall not be included in the same transport container as ambient, chilled, or frozen
products. Transport chilled products at below 8 °C and frozen products at below -15 °C.

The temperature of samples of live shellfish should be recorded immediately after collection. Transit
temperature shall be between 0 °C and 10 °C and the equipment used shall be capable of achieving this

temperature range within 4 h of sample packing and maintaining it for at least 24 h. If cold packs are used,
Samples shallnotcomeinto directcontactwith their surfaces Qnmp]nc shallnotbe frozen (cpn IS0 6887 3)

A calibrated data recorder may be placed between the samples.
10.1 Apparatus and equipment

10.1.1 Refrigerators, freezers, cool boxes, boxes or containers, cold packs
— Refrigerated vehicles

Purpose-huilt vehicles equipped with a refrigeration unit to maintain the stotrage area below 8 °C gnd
monitor t¢gmperatures during transport.

— Vehidle refrigerator

Portable rjefrigerator for use in a vehicle to keep refrigerated samples below 8 °C. The refrigerator njay
be equipped with an integral battery or function from the vehicle battery.

— Vehidle freezer

Portable freezer for use in a vehicle to keep frozen'samples at -15 °C or below. The freezer may|be
equipped with an integral battery or function fromthe vehicle battery.

— Cool box

Insulated|container equipped with cold packs. The cool box shall maintain the temperature at -15 °q or
below for ffrozen products or below 8<C for chilled products.

— Boxe$ and containers, cardboard, polystyrene, or other plastic as appropriate.

— Cold packs, purpose-made packs which are frozen before use to maintain low temperatures when
placedl in sample tranSport containers.

10.1.2 Te¢mperature-monitoring equipment

Thermomgters;-temperature probes, temperature recorders, and integrated temperature recordgrs
(battery-gpetated with associated software for programming the recorder and downloading the
temperatuyretecords).

All devices shall be calibrated and capable of recording temperatures from -20 °C to +10 °C with a
measurement uncertainty of #1 °C. They should be waterproof to avoid damage.

10.2 Transport protocol

When sampling is organized by the laboratory, samples may be transported by laboratory personnel
using laboratory equipment or by a specific transport organization (subcontractor).

In other cases, transport conditions are the responsibility of the sampler and/or client after discussion
of suitable transport and delivery methods for the sample types with the laboratory.

12 © IS0 2015 - All rights reserved
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the transport protocol, critical factors such as the following shall be considered:

duration of the journey;

:2015(E)

nature of the samples (see below), temperature, and method of recording the temperature (i.e.

before and after or throughout transport);

packaging and secondary containment to protect sample integrity;

arrangement in the transport boxes or other equipment to prevent mixing of frozen, refrigerated,

and hot products.
An[ additional sample labelled accordingly may be required for temperature recording during
trgnsportation or on receipt.
Somne highly perishable samples and others (e.g. swabs and process water samples)-may be|adversely
affected by protracted transport times greater than 24 h and such effects shall first be verified.
For bivalve molluscs, gastropods, echinoderms, and tunicates, transport temperature shall bg between
0 °C and 10 °C. Samples shall not be frozen.

10
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2.1 Transport by the laboratory

imediately after collection, sample bottles, bags, or boxes shall be placed in a protective cg
appropriate temperature, such as a cool box containing eold/packs.

5 essential that samples, other than those already frezen, do not come into direct contact w
faces as this may affect the intrinsic microbial flosa.'If the laboratory vehicle is refrigera
lipped with a portable refrigeration unit, the samiples may be transferred from the portable
ed for sampling. The refrigeration unit shall be switched on long enough before use to ¢

required temperature is achieved.

If 1
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he vehicle is not refrigerated, a cool hex shall be available in the vehicle and shaded ff
nlight to minimize heat gain during gransport.

E temperature range permitted‘during transport and the maximum duration of transpo
fumented in the client contitact. The permitted temperature range will depend on the
hbient, refrigerated, frozén,~or hot product) and should be related to the transport du
hmple, >2 °C to <8 °C for chilled samples over longer transport times or >8 °C to <10 °C f]
nsport times of less than 4 h.

e vehicle refrigefator or cool box should include a thermometer or a temperature recorder,
hperature of the/products or cool box should be recorded each time the cool box is opened
al receipt atthe laboratory.

temperature recorder is used, the monitoring should be placed in contact with the sample whej

ntainer at

ith frozen
red or it is
container
nsure the

om direct

't shall be
food type
Fation, for
br shorter

If not, the
and upon

n possible.

ne-ambient-stable products do not require refrigerated transport (e.g. powdered prod

rature to check that

affected th

res

Icts, cans,
container

excessively high temperatures (e.g. >40 °C) have not e samples.

pe
10.2.2 Transport by a contractor or courier

When laboratory transport cannot be used (e.g. for long distances), a haulage contractor or courier,
preferably using refrigerated vehicles, may be used. Conditions for transporting the samples shall be
carefully documented and agreed before the contract is placed.

Put the samples in a container (strong box or a cool box if required). A temperature recorder should
be used as described in 10.2.1 to check the maximum temperature reached during transportation. If
this is not possible, record the temperature inside the container just before closing and ensure it is
recorded again just after arrival at the laboratory to ensure maximum permitted temperature has not
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