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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 technical
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 work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proce@lures 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 forj
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

Molecular in vitro diagnostics, including molecular pathology, has enabled significant progress in
medicine. Further progress is expected with new technologies analysing nucleic acids, proteins, and
metabolites in human tissues and body fluids. However, integrity and profile of these molecules can
change during specimen collection, transport, storage, and processing. As a consequence the outcome
from diagnostics or research can become unreliable or even impossible because the subsequent
examination assay might not determine the real situation in the patient but instead, an artificial profile
which is generated during the pre-examination process.

DNA integrity in tissues can change during processing and storage. Modifications of the DNA molecules
can|impact the validity and reliability of the examination test results. It is essential to,take special
megsures to minimize the described DNA changes and modifications for subsequent examinjation.

Therefore, a standardization of the entire process from specimen collection to,DNA examination is
needed. Studies have been undertaken to determine the important influencingfactors. Thi§ document
draws upon such work to codify and standardize the steps for frozen tissue with regard to DNA
examination in what is referred to as the pre-examination phase.

In this document, the following verbal forms are used:
— |“shall” indicates a requirement;

— |“should” indicates a recommendation;

— |“may” indicates a permission;

— |“can” indicates a possibility or a capability.

© IS0 2021 - All rights reserved v
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Molecular in vitro diagnostic examinations —
Specifications for pre-examination processes for frozen
tissue —

Part 3:
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Scope

5 document specifies requirements and gives recommendations for\the handlin
ressing, and documentation of frozen tissue specimens intended for PNA examination
examination phase before a molecular examination is performed.

5 document is applicable to molecular in vitro diagnostic examinations including
eloped tests performed by medical laboratories and moléoular pathology labora
uate DNA isolated from frozen tissue. It is also intended~te. be used by laboratory cu
0 diagnostics developers and manufacturers, biobanks,dnstitutions and commercial org
Fforming biomedical research, and regulatory authorities.

ues that have undergone chemical stabilization pre-treatment before freezing are not
document.

E International, national, or regional regulations or requirements can also apply to sp
red in this document.
Normative references

following documents are réferred to in the text in such a way that some or all of th
stitutes requirements of (this document. For dated references, only the edition cited 4
ated references, the latést edition of the referenced document (including any amendmen

15189, Medical laborgtories — Requirements for quality and competence

15190, Medical laboratories — Requirements for safety

Terms.and definitions

thée purposes of this document, the terms and definitions given in ISO 15189 and the follo

b, storage,

during the

laboratory
ories that
stomers, in
anizations

covered in

ecific topics

Pir content
pplies. For
[s) applies.

ving apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

3.1

ISO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/

aliquot
portion of a larger amount of homogenous material, assumed to be taken with negligible sampling error

Note 1 to entry: The term is usually applied to fluids. Solid tissues are heterogeneous and therefore cannot be
aliquoted.
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[SOURCE: Compendium of Chemical Terminology Gold Book. International Union of Pure and Applied
Chemistry. Version 2.3.3., 2014; the PAC, 1990,62,1193 (Nomenclature for sampling in analytical
chemistry (Recommendations 1990)) p. 1206; and the PAC 1990, 62, 2167 (Glossary of atmospheric
chemistry terms (Recommendations 1990)) p. 2173.]

3.2
ambient temperature
unregulated temperature of the surrounding air

3.3
analyte
componen{ represented in the name of a measurable quantity

[SOURCE: SO 17511:2020, 3.2, modified — The example was not taken over.]

3.4
analyticalltest performance
accuracy, grecision, and sensitivity of a test to measure the analyte (3.3) of interest

Note 1 to enftry: Other test performance characteristics such as robustness, repeatability can apply as well.

3.5
biobanking
process of [acquisitioning and storing, together with some or all of the activities related to collectfion,
preparatiop, preservation, testing, analysing and distributing defined biological material as well as
related infprmation and data

[SOURCE: IISO 20387:2018, 3.6]

3.6
cold ischemia
condition {fter removal of the tissue from the body-until its stabilization or fixation

[SOURCE: ISO 20184-2:2018, 3.5]

3.7

diagnosis
identification of a health or disease state from its signs and/or symptoms, where the diagnostic progess
can involve examinations (3.10) and tests for classification of an individual's condition into separate
and distindt categories or subglasses that allow medical decisions about treatment and prognosis tp be
made

[SOURCE: ISO 20184-2:2018, 3.6]

3.8
DNA
deoxyribdnucleic acid
polymer of d€oxyribonucleotides occurring in a double-stranded (dsDNA) or single-stranded (ssDNA)
form

[SOURCE: ISO 22174:2005, 3.1.2]

3.9

DNase

deoxyribonuclease

enzyme that catalyzes the degradation of DNA (3.8) into smaller components

[SOURCE: ISO 20184-1:2018, 3.8]

2 © IS0 2021 - All rights reserved
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3.10

examination

analytical test

set of operations with the object of determining the value or characteristics of a property

Note 1 to entry: Processes that start with the isolated analyte (3.3) and include all kinds of parameter testing or
chemical manipulation for quantitative or qualitative examination.

[SOURCE: ISO 15189:2012, 3.7, modified — Notes to entry 1 to 3 have been removed. Note 1 to entry has
been added and “analytical test” has been added as a preferred term.]

inspection of pathology specimens with the bare eye to obtain diagnostic information, while being

endogenous substance of a specimen (3.18)/sample (3:117) or exogenous substance (e.g. sfabilization

nalytical phase

nalytical workflow
profess that starts in chronoglegical order, from the clinician’s request and include the examination
(3.10) request, preparation-and identification of the patient, collection of the primary sample(s) (3.18),
trapsportation to and within the medical or pathology laboratory, isolation of analytes (3.3)), and ends
whén the analytical examination (3.10) begins

Note¢ 1 to entry: Thepre-examination phase includes preparative processes that influence the outicome of the
intended examination’(3.10).

[SOURCE: 1SO)15189:2012, 3.15, modified — An additional term was added and more |detail was
included

3.15
proficiency test

evaluation of participant performance against pre-established criteria by means of inter-laboratory
comparisons

[SOURCE: ISO/IEC 17043:2010, 3.7, modified — The term and definition are used here without the
original notes.]

3.16
room temperature
for the purpose of this document, temperature in the range of 18 °C to 25 °C

Note 1 to entry: Local or national regulations can have different definitions.

[SOURCE: ISO 20184-1:2018, 3.19]

© IS0 2021 - All rights reserved 3
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3.17
sample

one or more parts taken from a primary sample (3.19)

[SOURCE: I

3.18
specimen

S0 15189:2012, 3.24, modified — The example was not taken over.]

primary sample
discrete portion of a body fluid, breath, hair or tissue taken for examination (3.10), study or analysis of
one or more quantities or properties assumed to apply for the whole

[SOURCE: 1

3.19
stability
ability of
property v|

SO 20184-1:2018, 3.14]

h sample (3.17) material, when stored under specified conditions, to mf@intain a std
hlue within specified limits for a specified period of time

Note 1 to enftry: The analyte (3.3) for the purpose of this document is DNA (3.7).

[SOURCE:
“sample m

3.20
storage
maintenan

SO Guide 30:2015, 2.1.15, modified — The words “reference ‘material” were replaced
hterial”.]

ce of biological material under defined and standardized conditions for the intended use

Note 1 to enjtry: Long-term storage typically occurs in laboratory archives or in biobanks.

3.21
validation

confirmati

use or apincation have been fulfilled

Note1toe
[SOURCE: 1

3.22
verificatid
confirmati

ry: The term “validated” is used to designate the corresponding status.

S0 9000:2015, 3.8.13, modified — Note 1 and Note 3 were not taken over.]

n

Note 1 to e:]:ry: The termverified” is used to designate the corresponding status.

Note 2to e

perforr

ry: Confirmation can comprise activities such as:

hing-alternative calculations,

comparing a new design specification with a similar proven design specification,
undertaking tests and demonstrations, and

reviewing documents prior to issue.

ted

bn, through the provision of objective evidence, that the requirements for a specific intended

bn, through provision of objective evidence, that specified requirements have been fulfilled

[SOURCE: ISO 9000:2015, 3.8.12, modified — Note 1 and Note 2 to entry have been deleted; Note 3 to
entry has been renumbered as Note 1 to entry; new Note 2 to entry has been added.]
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3.23
warm ischemia
condition before the tissue is removed from the body, but where it is deprived of its normal blood supply

[SOURCE: ISO 20184-1:2018, 3.25]

Note 1 to entry: Disruption of normal blood supply varies significantly case by case. Therefore, warm ischemia
duration and its effects depend on individual cases and it also can depend on the anatomy of the arterial blood

supply.
3.24

wo
ser

[SO

4

For
spe
ISO
con

All

wol
spe
all

the
and
be

In d

£1
TTUW

;:s of activities necessary to complete a task

URCE: ISO 20184-1:2018, 3.26 |

General considerations

general statements on medical laboratory quality management systems and in pa
cimen collection, reception and handling (including avoidanc€-of cross contaming
15189, ISO/IEC 17025 or ISO/IEC 17020. The requirements on laboratory equipment, re
sumables according to ISO 15189 shall be followed; ISO/IEC 17025 and ISO/IEC 17020 can

steps of the pre-examination, examination and postexamination processes (i.e.
kflow) can influence the diagnosis or research study-results. Thus, this entire workflg
rified, verified and validated during the development of the examination. This includes
bre-examination process steps such as the examifiation request, preparation and ident
patient, collection of the primary sample(s), tranisport to and within the medical laboratq

‘ticular on
tions) see
hgents, and
also apply.

the entire
w shall be
pecifically
ification of
ry, storage

isolation of analytes. Workflow steps which-.cahnot always be controlled (e.g. warm isc
locumented.

ontrast to RNA or proteins, DNA in tissue is relatively stable during warm and col

mia) shall

ischemia.

Changes of DNA sequence or copy numbers (e.g. comparative genomic hybridization (CGH) profiles)

due
may
sho
doc

Dur
(sed
estd

Safq
ISO

Dur

y change in response to ischeriall?l. The duration until the specimen is frozen should
('t as possible in order to avoid enzymatic degradation of DNA. The duration before freez
umented and the temperature before freezing should be documented![2l.

ing the design and.development of a DNA based examination, a risk assessment shall be
also ISO 149741).-Mitigation measures for eliminating or reducing identified risk
Iblished whereTequired for ensuring the performance of the examination.

ty requirements on specimen transport and handling shall be considered as given in ISO
15190, lnternational, national, or regional regulations or requirements can also apply.

ing the whole pre-examination process, precautions shall be taken to avoid cross con

bet

to longer warm and cold ischefia durations are unknown(2l. However, DNA methylation profiles

be kept as
ng shall be

performed
s shall be

15189 and

famination

lveen different specimens/samples, e.g. by using single-use material whenever |

easible or

app

ropriate cleaning procedures between processing of different specimens/samples.

Where the examination manufacturer has specified instructions for pre-examination steps, these shall
be followed. When, for justified reasons (e.g. unmet patient needs), a commercial product is not used
in accordance to the manufacturer's instructions, responsibility for its validation, verification, use and
performance lies with the user.

For general considerations on specimen collection, transport, receipt, and handling, see ISO 20658 and
1SO 20387.
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5 Outsi

de the laboratory

5.1 Specimen collection

5.1.1 Ge

neral

Where the intended examination is known, its instructions for use including requirements for pre-
examination steps such as specimen collection shall be followed (see also Clause 6 and ISO 15189).

51.2 In

The docu

a) there
diseas

b) the re
collect

c) theap

5.1.3 Information about the specimen

The docuni

entation shall include the identity of the patient/specimen donor, which can be in/thk f

evant health status of the patient/specimen donor (e.g. healthy, disease type, concomi
e and demographics (e.g. age and gender);

evant information about routine medical treatment and special gredtment prior to tis
ion (e.g. anaesthetics, medications, surgical or diagnostic procedures);

propriate consent from the patient/specimen donor.

entation shall include, but is not limited to:

docu
clampi

a) if re?]]lired for the examination, the start of ischemia within the body (warm ischemia)

NOTE

b) the tin
needle

c) thede
includ
radiolqd

If the free;
under 6.2,

The docunj
this can be

entation of the ischemia-relevant vessel.ligation/clamping time point (usually artg
ng time);

Not needed where small tissue biopsyresection for freezing is performed.

ne and date when tissue is remeved from the body and the method of removal (e.g. c
biopsy, resection, biopsy dewice used for the collection);

bcription of tissue type and-origin, tissue condition (e.g. diseased, unaffected by the disez
ng references to anyymarking applied in or outside the operating theatre made by surg
gist or pathologist;

where pathology evaluation is required, and 6.3 shall be performed.

entatioh should also include the identity of the responsible person collecting the specin
in thesform of a code.

bhrm
the

ant

sue

rial

pre-

se),
bon,

ring of the tissue is performed outside the laboratory, the documentation steps described

hen,

51.4 Sp

eCITITeT processing

Tissues that need to be frozen for diagnostic purposes can originate from a large specimen or can be
small specimens e.g. biopsies taken by endoscopy or taken from patients during a surgical procedure

where fast

frozen section diagnosis is required.

a) Any additions or modifications to the specimen after removal from the body (e.g. labelling for the
orientation of the specimen (e.g. ink-marking, stitches, incision(s)) shall be documented.

Where a pathology diagnosis is required on the specimen, sampling shall be performed by or under
supervision or guidance of a medically qualified (e.g. board certified) pathologist (see 6.2) and
these personnel should be aware of all examinations for the specimen to ensure proper handling.

© ISO 2021 - All rights rese
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Where the specimen was removed without the requirement of pathology diagnosis, the evaluation,
selection and documentation of specimens may be done by other qualified persons than
pathologists.

b) Formalin fixation can have a negative impact on DNA based examinations (see ISO 20166-3). Frozen
tissue samples are therefore preferred depending on the specific analytical examination. Where
both DNA and RNA are intended to be examined, see ISO 20184-1.

c) Cold ischemia can alter the DNA (e.g. methylation); therefore, the specimen/sample should be
frozen without delay, as long as not differently specified for the intended examination (see 6.3).

rreezing can be perrormed outside the laboratory or inside the laboratory under the irection or

supervision of a pathologist.

5.2

5.2

In case the specimen or sample is frozen outside the laboratory, proceed with 6.2 witho

In case the specimen or sample is frozen inside the laboratory, fresh tissue.specimens
transported to the laboratory. The steps described under 5.2 for fresh.tissue transpa
performed without delay.

Fresh tissue transport requirements

1 General

it delay.

need to be
rt shall be

Where transport of the specimen or sample to the laboratory is required for freezing, the|laboratory

in partnership with the clinical or surgery department-shall provide instructions for thg transport

profedure of the specimen.

5.2]2 Preparations for the transport

The following steps shall be performed:

a) [theselectionand use of containers-and packages (e.g. cooling box, box for storing and tranfportation,
vacuum packaging);
NOTE1  This will be in accordance with applicable transport regulations.

b) |the selection and use ofstabilization procedures (e.g. cooling methods) for transport;
NOTE 2  Accidentally freezing of the fresh tissue (e.g. by using cool packs incorrectly) can Jead to DNA
degradation when'the tissue thaws. It can also impact the morphological characterization.

c) |the labelling. of the container (e.g. registration-number, barcode, specimen type, quantity, and
organ tiSsue of origin) and additional documentation (information as specified in 5.1.2,.1.3, 5.1.4,
and 5:2:2, a) to b)).

A single container may only contain several specimens if these specimens come from the same location

(i.e.&hﬁrmmmmﬁﬁmmmmﬁmwﬁ?mﬁcroscopic

features such as tissue type and disease status (e.g. inflammation, tumour and necrosis).

NOTE 3  Specimens that have the same macroscopic features can have different molecular features.

After removal from the body, specimens should be transferred without delay into the container. The
container should then be kept on wet-ice or at 2 °C to 8 °C in order to minimize changes to the DNA (e.g.
fragmentation). Alternatively, short exposure (e.g. up to 3 hours) to room temperature can be acceptable
depending on the anticipated examination requirements. During the development of the examination,
the maximum storage duration at defined temperature ranges shall be specified and verified.

The temperatures of the collection container's surroundings during cold ischemia (e.g. temperatures in
different rooms, transport) should be documented. If the temperature is not measured, the temperature

© IS0 2021 - All rights reserved
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range should be estimated by classification as ambient temperature, room temperature, or at 2 °C to

8 °C.

5.2.3 During transport

Temperature monitoring should be applied in a suitable manner (e.g. temperature tracking). If the
temperature cannot be measured, the highest temperature during transport should be estimated and
documented (e.g. as ambient temperature, room temperature, at 2 °C to 8 °C or wet ice (pack)).

If the specimen is not already frozen, it should be transported on wet ice (pack) or at 2 °C to 8 °C without

delay in or

The compl
from the p

6 Insid

6.1 Info

The name
The speci
temperatu
specimens
procedure

The correc
5.1.2 and |
patient ID,
instructior
leaking/br

f
1‘Len arrival date and time and conditions (e.g. labelling, Aransport conditions including
e, tissue type and number of specimens, leaking/breaking of the container) of the recejved

der to minimize (‘h;mgpc to the DNA

ance with the protocol for the transport procedure shall be documented. Any deviat
fotocol shall be described and documented.

e the laboratory

rmation about the reception of the specimen

ons

the person receiving the specimen, which can be in the form of‘a code, shall be docume

shall be documented. Any deviations from the established protocol for the trans
(see 5.2) shall be documented.

t identity of the specimen shall be checked. This should include the clinical information

name of the patient, date of birth of the patient and type of tissue. Non-conformitie
s, e.g. labelling, storage and transport conditions (temperature, and duration), specimen
oken collection devices, shall be documénted.

6.2 Evajl
The evalu

tion and documentation of the pathology of the specimen and the selection of the sample(s)

from the s

ation of the pathology of the specimen and selection of the sample(s)

becimen for further procéssing shall be done by or under supervision or responsibility

medically qualified (e.g. board certified) pathologist.

Local, nati
Options to
The se

bnal or regional regulations can apply.

select the saniple(s) for DNA examination:

a)

ection ofappropriate parts of the specimen for molecular and histopathological examinat

as well as fer~optional further research purposes shall be done by or under supervision
medicjllyqualified (e.g. board certified) pathologist to ensure that the collection of the samplé
DNA examihation does not compromise the histopathological analyses.

ed.

ort

see

b.1.3) of the specimen (e.g. type, size, number),“hospital admission number and/or doior/

5 to
and

of a

ons
bf a
for

For molecular examination, suitable tissue parts should be selected, whereas parts potentially
compromising the molecular examination, such as bleeding and necrotic parts, should be avoided
where appropriate. Micro- or macro- dissection of tissue should be considered to select or enrich

for cer

NOTE 1

tain cellular features of a disease.

done outside of the laboratory, e.g. in the operating theatre (see 5.1.4).

Depending on local procedures, the selection of appropriate parts of the specimen can also be

In the context of macroscopic evaluation of the surgical specimen the correct identity of the
specimen shall be checked before and/or after freezing. The clinical information (see 5.1.2 and
5.1.3) of the specimen (e.g. type, size, number), hospital admission number and/or pathology case
number and/or donor/patient identity, name of the patient, date of birth of the patient and type of
tissue should be checked. The surgical specimen and all findings shall be described appropriately
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according to the guidelines of the respective medical societies and in correlation with the clinical
information and questions. The anatomic localization of the specimen shall be described, resection
margins and other important areas may be marked if necessary and helpful for later microscopic
evaluation; photographs may be taken. Representative samples for microscopic evaluation shall be
taken (i.e. grossing) according to the organ/disease specific guidelines from the respective medical

societies.

NOTE 2
in the operating theatre.

The above described evaluation or documentation can also be done outside of the laboratory, e.g.

b) When the specimen was removed from the body without the requirement of histopathological

6.3

Fre
san
be d

Thd
The

1y

diagnosis, documentation of this specimen, the evaluation, selection and documentation of the

samples may be done by other qualified persons than pathologists.

When frozen section diagnosis is required, the selected part of the specimen,shall be

Tozen (see

6.3) where applicable in an appropriate freezing medium. The use of freezing mediym shall be

documented. Frozen sections shall be evaluated by a medically qualifiéd (e.g. boarg
pathologist.

Freezing of the specimen or sample(s)

bzing of the specimen or sample(s) shall be performed without.delay. The most optimal
ple freezing method [see 1), 2) or 3) below] for the intended use and the working condit
hosen and used.

vial shall be labelled before it is pre-cooled.
three possible freezing procedures are as follows:

Snap-freezing procedurelll: This method @hould be preferred as it gives the best pr
of morphology in frozen tissue sampleslZl. [sopentane (C5H12, also called methy
2-methylbutane), shall be pre-cooled ranging from < -80 °C to > -160 °C where it can

snap-freezing. Pre-cooling can be done with liquid nitrogen (-196 °C), dry ice (-80

freezers or dedicated freezing-appliances that keep the isopentane < -80 °C with

controlled cooling rate. The isopentane shall be cooled in a tube or other container
beaker) resistant to the large'and sudden temperature shifts. The volume of pre-cooled
shall be at least 10x thelvolume of the specimen or sample. For snap-freezing the tis
shall be completely submerged into the pre-cooled isopentane.

certified)

specimen/
ons should

eservation
[butane or
be used for
C), -80 °C
br without
(e.g. glass
jsopentane
bue sample

After the tissue is frozen, it shall be transferred into its designated pre-cooled labelled cryo-vial.

The vial shall-be’closed according to the manufacturer’s instructions. The isopentansg
refreshed when debris is seen at the bottom of the tube or container that contains the
used for snap-freezing.

Isopentane is an extremely volatile and extremely flammable liquid at room tempe
préssure. Therefore, the laboratory should be well ventilated. The isopentane in the tub
cooled.

should be
jsopentane

rature and
b should be

2) Fast freezing procedure: Tissues shall be fast frozen on a pre-cooled metal plate, or metal basket

placed on the surface of liquid nitrogen, or on dry ice. The metal surface shall be
ranging from < -80 °C to > =196 °C. The metal plate or metal basket can be fixed into po

pre-cooled
sition with

a suitable stand and clamp. Alternatively, the sample can be frozen directly in liquid nitrogen or
even in the labelled and closed storage vial in liquid nitrogen or in dry ice. However, a slow freezing
process can cause membrane disruption by compartmental rising salt concentrations and crystal

formation which can seriously affect the morphology(131.To avoid cross-contamination,
or plate should be cleaned between freezing samples.

NOTE 1

the basket

Freezing in liquid nitrogen is characterized by the Leidenfrost effectl14] caused by boiling of

liquid nitrogen around the tissue due to its relatively high temperature. This reduces the heat conduct from
the sample to the liquid nitrogen; this becomes worse when the sample is placed in the vial before freezing.
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3) Procedure for freezing tissue for fast frozen section diagnosis [see also 6.2 c]]: The tissue should

d)

f)

g)

be transported freshly to the laboratory without delay. The selected part of the specimen shal

I be

frozen onto the specialized support device (e.g. metal grid, pedestal, disc) that fit onto the cryostat
in an appropriate freezing medium where applicable. The use of freezing medium used shall be
documented. The support device containing the tissue and freezing medium should be frozen
preferably in liquid nitrogen or dry ice for improved morphology. After cutting the frozen sections,
the remainder should be removed from the support device without thawing and stored in a pre-

cooled vial for long term storage.

the ddcumentation of the freezing procedure (e.g. freezing in liquid nitrogen, snap-=fréezin
isopentane cooled by liquid nitrogen or dry ice, freezing in an appropriate freezing medium,
freezigg with controlled cooling rate);

the dojcumentation of the freezing time point and date (to determine the lag time: time pe
between removal from the body - until freezing of the specimen or sample);

the selpction of the cryo-vial for cryo-storage:

1) the cryo-vial shall have a sufficient volume for the size of thé specimen or sample to be std
in

2) the cryo-vial shall be certified for the storage temperature;

3) thg cryo-vial shall be safely closable, preferably with screw caps; containers with a flip
shpll not be used;

NQTE 2  Due to incorrect closure, containers can explode upon specimen or sample retrieval W
they have been stored under liquid nitrogen and leakage of liquid nitrogen in the tube has occurred

determine if the required tissue size of'the sample fits into the chosen cryo-vial before freez
becauge the tissue size determines the'size of the container; it is therefore recommended, that
specinjen or sample does not exceed\l cm in one dimension;

the lahelling shall be suitable foy the respective frozen storage conditions;

NOTEJ Suitable labels ateye.g. self-adhesive labels, handwriting, radio frequency identification (R}
pre-labelled containers, which have been verified for purpose.

the lai)elling of the*container shall ensure appropriate traceability of specimens and samyj
Thereflore, the container labelling shall provide the minimum information of:

1) thg ID, of<the patient/specimen donor, unique specimen/sample identity and date when
speeimen and/or sample was collected, which all can be in the form of a code (unique for ey

b in

-iod

red

cap

hen

ing,

the

ID),

les.

the
ery

Sppmmpn[/cnmp]p);

2) the basic information on e.g. the tissue type, tissue and disease condition such as affected
(e.g. tumour) and/or unaffected, unless a sample tracking system can supply this information

coupled to the identification of the specimen or sample used in 6.3 f) 1);
3) the unique numbering of each cryo-vial, which can be included in 6.3 f) 1);

the documentation of types, quantity and description of the specimen(s) or sample(s).

It should be considered that under some disease conditions, such as tumours, molecular features may
not be present homogeneously in the tissue sample. Therefore, it is important that the part of the
actual tissue sample used for molecular examination is evaluated by a medically qualified (e.g. board
certified) pathologist. In this context it should be documented which aspect of a disease is actually
reflected in the tissue sample used for molecular examination (e.g. different molecular mechanisms can

10
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be activated at the centre or the invasion front of the tumour, also tumours can be composed of areas
showing variations in differentiation grades).

6.4

Storage requirements

The constant temperature shall be < -70 °C. Systems monitoring the temperature should be used.

Freezers or liquid nitrogen tanks shall have a temperature alarm system.

Major temperature shifts can occur during retrieval of the specimen(s) or sample(s). Therefore, retrieval
times should be kept as short as possible to avoid the thawing of samples.

Tenlperature shifts occurring, that can have accidentally thawed the specimen(s) or sam;Lle(s) to be

pro
Bac

Thd

ressed or to be further stored, shall be documented.
k-up cryo-storage facilities should be provided.

storage position, storage temperature, time and date of the retrieval of any specimen

from the storage system shall be documented.

6.5

6.5

Ah
ors
defi

DNA isolation

1 General

stopathological characterization of the cellular compgsition and disease condition of th
ample shall be performed [e.g. on hematoxylin/eosin'{H&E) sections] according to an inte
ned histopathological classification, e.g. Refereneg”[15]. When the specimen or sample

molecular in vitro diagnosis, the fraction of target cells shall be determined based on the e;

req
the
resq

a)

b)

1irements prior to the DNA isolation. The (uantity of target cells shall be sufficient
examination. When the specimen or sample is not used for molecular in vitro diagno
barch, a similar approach is recommended.

All materials that can contact thelsample or tissue slides, that includes the lysis buff
containing this buffer, vials and.tbols used to manipulate the frozen sample for cryo-se

buffer and vial containing-this buffer) and tools used shall be cooled to < 0 °C before m:
the frozen sample for ofyo-sectioning and transferring to the lysis buffer . The person h
material(s) and/or frozen sample shall wear gloves. The relevant parts of the microtom¢
the reusable bladé;shall be cleaned with nucleic acid removing solutions after the cutt]
frozen tissue specimen/sample according to the manufacturer’s instructions. The {

Where morphology changes (e.g. tumour content), it can influence the examination rej
sections*should be used for DNA isolation where the morphology is checked after ever
cutting a section for Hematoxylin and Eosin (H&E) staining.

disposable blades on the microtome should be considered to avoid cross-contaminations

or sample

P specimen
Fnationally
is used for
xamination
f0 perform
5is, e.g. for

br and vial
ctioning or

transferring to the lysis buffer; shall be clean and nuclease free. All materials (excludipg the lysis

inipulating
indling the
e, including
ing of each
se of new

D

ults; cryo-
f 50 um by

‘)
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d.

The isolated DNA should be kept on wet-ice or at 2 °C to 8 °C (e.g. cooling block) and should be assayed
or put into the long-term storage (see 6.7) immediately.

To avoid a cross contamination with amplified material from the DNA examination, the isolation of the
DNA should not be performed in the same area as the amplification steps of the examination process,
unless a closed system is used, which is designed to avoid cross-contamination.

If there is doubt in the correct identification of the specimen or sample, the identity of the specimen/
sample shall be verified, e.g. methods used in human identity testing such as short tandem repeat (STR)
profiling.

© IS0 2021 - All rights reserved 11


https://standardsiso.com/api/?name=d9c936f52549fe4fa801bf7b44169ad5

	Foreword
	Introduction
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 General considerations
	5 Outside the laboratory
	5.1 Specimen collection
	5.1.1 General
	5.1.2 Information about the patient/specimen donor
	5.1.3 Information about the specimen
	5.1.4 Specimen processing
	5.2 Fresh tissue transport requirements
	5.2.1 General
	5.2.2 Preparations for the transport
	5.2.3 During transport
	6 Inside the laboratory
	6.1 Information about the reception of the specimen
	6.2 Evaluation of the pathology of the specimen and selection of the sample(s)
	6.3 Freezing of the specimen or sample(s)
	6.4 Storage requirements
	6.5 DNA isolation
	6.5.1 General
	6.5.2 Using commercial kits
	6.5.3 Using laboratory developed protocols
	6.6 Quantity and quality assessment of isolated DNA
	6.7 Storage of isolated DNA
	Bibliography

