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Foreword

ISO (the I

nternational 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 procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1.In partlcular the different approval criteria needed for the dlfferent types

of ISO dogumen

ISO/IECD

[SO draw
patent(s).
rights in
patent(s)
this may
WWwWWw.iso.

les of the
irectives, Part 2 (see WWW.is0. org/dlrectlves)

5 attention to the possibility that the implementation of this document may involve-the|use of (a)
ISO takes no position concerning the evidence, validity or applicability of ahy claimged patent
respect thereof. As of the date of publication of this document, ISO had notTeceived ndgtice of (a)
which may be required to implement this document. However, implemefiters are cautioned that
hot represent the latest information, which may be obtained from the patent database ayailable at

Any trad{
constitutd

For an ex
related t
Organizat

prg /patents. ISO shall not be held responsible for identifying any or allysuch patent righty.

e name used in this document is information given for the convenience of users and| does not
e an endorsement.

blanation of the voluntary nature of standards, the meaning of ISO specific terms and e
b conformity assessment, as well as information about ISO’s adherence to the Wo
ion (WTO) principlesin the Technical Barriers to Trade(TBT), see www.iso.org/iso/foreword.html.

This docyiment was prepared by Technical CommitteexISO/TC 34, Food products, Subcommittee SC 16,
Horizontdl methods for molecular biomarker analysis, in.¢ollaboration with Technical Committee ISP/ TC 276,

Biotechnojogy.

Alist of all parts in the ISO 16677 series can be founhd on the ISO website.

Any feed
complete

ack or questions on this document’should be directed to the user’s national standards body. A
listing of these bodies can be found at www.iso.org/members.html.
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uction

The protection of the genetic biodiversity of all living species is globally important. Although there is
considerable social, economic and scientific guidance at the national and international levels, including
protocols and treaties regulating the movement and development of species, these do not provide practical
documents for individuals and organizations to ensure the stability of the future of genetic resource
management. Biobanking germplasm is a major component of conserving animal genetic resources.
[l Effectively constructing such biobanks requires the ability to conserve various germplasms through
cryopreservation, a robust information technology infrastructure and an understanding of how to evaluate

geneticre

A variety

sources to facilitate use of the collection.[2]

of animal genetic resource collections exist worldwide _as can be seen in the Domestic Animal

Diversity

Nations, performing a wide range of biobank activities for the short- and long-term needs/of]
communifies and industry.[3] Animal biobanking is a comprehensive and dynamic proce'ss that

decades

The goal pf a germplasm biobank is to provide society with a broad range of genetit options fo
types of fhiture use. Within the agricultural sector, the maintenance of sufficient genetic diversity
germplasin for future use faces challenges (e.g. low number of national and 'regional biobanK

health red

determing the scope of biobank activities and associated strategies to suppott food security.[Z]

This docy
animal gg

genetic diversity for future use.[el[€]

f continued sample curation and evaluation of the collection, while projecting futurg

trictions, lack of technology for wild species).[31l6] Therefore, stakelholder engagement c

ment provides guidance for animal germplasm biobanks that can be used for the conse
netic resources for food and agriculture, and harmonization of strategy to capture th

Information System (DAD-IS) from the Food and Agriculture Organization (FAO) of-the United

research
can span
needsl4l.
different
of animal
s, animal
hn help to

Fvation of
P existing
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International Standard ISO 16677-1:2025(en)

Biobanking — Germplasm —

Part 1:
Agricultural animal species

1 Scope

This docujment specifies requirements for the biobanking of animal germplasm, e.g. semen, embryos, oocytes,
gonads and related tissue, including reception, preparation, quality control, storage and distributipn.

This docyment is applicable to animal species for food and agriculture.

This docyment is applicable to all organizations performing biobanking of animal biological magerial and
associatefl data, such as public or private gene banks and germplasm livestock collections centres

NOTE International, national or regional regulations or requirements, or cofubinations of them, can alfo apply to
specific topics covered in this document.

2 Normative references

The folloying documents are referred to in the text in such a@vay that some or all of their content cpnstitutes
requiremgnts of this document. For dated references, onljxthe edition cited applies. For undated rgferences,
the latest|edition of the referenced document (includingiany amendments) applies.

ISO 20387:2018, Biotechnology — Biobanking — General requirements for biobanking
ISO/TS 2(1388:2021, Biotechnology — Biobanking — Requirements for animal biological material

3 Terms and definitions
For the pyrposes of this documerit, the terms and definitions given in ISO 20387 and the followingfapply.
ISO and [EC maintain terminology databases for use in standardization at the following addresses

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

— IEC E]ectropedia;available at https://www.electropedia.org/

3.1
agricultyral animal species
all animal pepulations used for food and agricultural production

3.2

associated data

any information affiliated with biological material (3.6) including but not limited to research, phenotypic,
clinical, epidemiologic, genetic, taxonomic, systematic, geographic location and procedural data

Note 1 to entry: Associated data can include metadata.

[SOURCE: I1SO 20387:2018, 3.3, modified — “genetic, taxonomic, systematic, geographic location” and Note 1
to entry added.]

© IS0 2025 - All rights reserved
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3.3
biobank

ISO 16677-1:2025(en)

legal entity or part of a legal entity that performs biobanking (3.4)

3.4
biobanki

ng

set of activities, including acquisition, storage (3.15) and retrieval of defined biological material (3.6) and
associated data (3.2), with the potential inclusion of one or more of the following: collection, processing
(3.13), preservation, testing, analysis, distribution, destruction and disposal

3.5

biodiversity

variabilit

cies, and

within an|

3.6

biological material

any subs
microorg

Note 1 to 4
Note 2 to 4
[SOURCE:

3.7
biosafety
practices

[SOURCE;

3.8
cryopres
act to pre

[SOURCE:

3.9
donor

Lamong ]iving nrg:\nicmc on-the p:n‘fh’ inr‘]nr‘ling the v:\rinhi]ify within and between sp

d between ecosystems

tance derived or part obtained from an organic entity such as a hiuman, anin
hinism(s) or multicellular organism(s) thatis(are) neither animal or plant (e.g-brown seawg

ntry: For this document, biological material applies only to animals and derivatives thereof.
ntry: For this document, biological material can refer to the whole animal:

[SO 20387:2018, 3.7, modified — Notes 1 and 2 to entry addéd.]

and controls that reduce the risk of unintentional exposure or release of biological mater

1SO 35001:2019(21, 3.22]

ervation
vent or retard biological or physical detérioration of biological material (3.6)

1SO 20387:2018, 3.34, modified(— “cryopreservation” replaced “preservation”.]

organic e

data (3.2) is collected for biobanking (3.4)

3.10

genetic resources

genetic

mtDNA), that can‘be’used for propagation and reproduction

3.11

germplagm

tity, such as a human,.animal, plant, etc., from which the biological material (3.6) and/or

aterial containing functional units of heredity (e.g. DNA or RNA), or elements thereof (g

al, plant,
ed, fungi)

jals (3.6)

Issociated

g. mRNA,

biological material (3.6) derived from germ cells, somatic cells or stem cells used in sexual reproduction or

assisted r

[SOURCE:

eproductive technologies

ISO/TS 20388:2021, 3.10]

© IS0 2025 - All rights reserved
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3.12

material transfer agreement

MTA

documented agreement governing the transfer of biological material (3.6) and associated data (3.2) between
a biobank (3.3) and a recipient

Note 1 to entry: An MTA document contains information about the in situ origin or the source of the biological material
and associated data, information about the provider and recipient, and information that defines the limits of the use of
the biological material and associated data.

Note 2 to entry: An MTA can also be associated with a biological material being deposited to meet the need of its
depositor country/country of origin, particularly those that are the parties of the Convention of Biological Diversity
(CBD) and Nagoya Protocol (NP).

3.13
processing
performing any activity on biological material (3.6) and associated data (3.2) during all stages’of th¢ life cycle

3.14
sample
small portion or quantity, taken from a population or lot that is ideally a representative selection ofthe whole

Note 1 to gntry: A sample can be made up of one or more sampling units.
Note 2 to gntry: A sample can be the whole in its entirety.
[SOURCE{ISO 16577:2022[10], 3.3.72, modified — Note 2 to entry added.]

3.15
storage
maintenahce of biological material (3.6) under specified cenditions for future use

3.16
owner
individual, legal entity or organization holding the'legal title to the germplasm (3.11) or related tissye, or both

Note 1 to gntry: The owner can also be the provider.

4 General requirements

4.1 General

The biob3gnk shall meet-the requirements described in ISO 20387, in addition to those in this document.
ISO/TR 22758111 can beused as additional reference for the implementation of 1ISO 20387.

The consg¢rvationef/animal genetic resources for food and agriculture shall be undertaken to:

— mainfain{déomestic animal biodiversity;

— ensure MTaiMteTance of breeds;
— anticipate environmental changes;
— facilitate research and training.

In situ conservation, ex situ conservation, ex situ-in vivo conservation and cryopreservation are appropriate
strategies for biobanking with a goal of genetic conservation. The biobank shall develop an action plan
involving one or more of these strategies to ensure diverse representation free of induced genetic drift.

The biobank shall prepare, implement and document procedures for the reception, preparation,
cryopreservation, storage and distribution of animal germplasm. Personnel performing activities
encompassing these procedures shall receive appropriate and relevant training.

© IS0 2025 - All rights reserved
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4.2 Legal and ethical

4.2.1 General

International regulations and agreements, national, regional and local laws, and regulations affecting animal
germplasm, its transport, storage and distribution should be consulted and understood prior to beginning

animal germplasm biobank activities to prevent potential interference or interruption.[12]

The biobank shall have animal germplasm resource policies that are consistent with international, national,

regional and local practice that is accepted or regulated, or both.

The biobank shall retain documented information that is relevant to compliance with national and

internatiqgraHegistation—Thiseanineclideevidenceof:
— apprqval by an ethics committee when needed;
— complliance with health and safety requirements;
— complliance with quarantine requirements;

— complliance with intellectual property rights;

— agredment or legally binding documents outlining the conditions«for data access, exch
distribution of conserved biological material.

Annex A provides examples of information that can be considered as eévidence of compliance.

4.2.2 Apimal welfare

The collection of biological material from live animals(shall comply with recognized animg
practice. [The biobank shall be aware of and able te\demonstrate compliance with applicab
welfare r¢quirements. The World Organization for Aftimal Health (WOAH, formerly OIE) has dev
internatignal terrestrial code that includes provisions for animal health, animal welfare and trade
associatefl with animals and animal production,‘see Reference [13].

NOTE 1SO/TS 347001141 provides guidance for'developing an animal welfare management plan.

4.3 Health and safety

4.3.1 General

Germplasin samples shalizbé handled properly and classified with their health status to prey
from becpming a source pf disease for animals and humans. The health status of germplasm g
determingd based upon the certifications required by exporting countries and the endemic conditi
donor and recipientyiations. Health status can be classified either with the presence or absence of
diseases ¢ndemic-to the sample origin or actual disease testing.

The biobdnk-or the legal entity of which it is a part shall ensure that health and safety procedure

ange and

1 welfare
le animal
eloped an
practices

ent them
amples is
ons of the
notifiable

5 conform

to ISO 2038726466215

The biobank shall define the appropriate biorisk management for its collections.

NOTE Additional guidance on risk management can be found in ISO 35001[2] and the WHO Biosafety Manual

Version 4[15],

The biobank shall ensure that risks to human health are managed effectively for preventive and protective
measures. The biobank shall ensure that all personal protective equipment (PPE) is functioning properly
and free of contamination before use. The biobank shall provide required PPE and ensure that it is easily

accessible (see 1SO 45001[16l),

© IS0 2025 - All rights reserved
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4.3.2 Personnel safety

A personnel health surveillance policy, according to anticipated zoonotic exposure and risk, shall be
established and implemented.

PPE required to mitigate biorisk according to the organization’s biorisk management system shall be
available to personnel. It shall be used when collecting, transporting, processing and storing samples
of animal origin. Personnel shall be medically examined periodically according to exposure and risk (see
1SO 45001016]),

4.3.3 Chemical safety

The biobaak—shal-establish—decumentandimplementpolicies—andprocedd eneerning—the storage,
handling,[use and disposal of chemicals, taking into account the relevant regulations of each gpuntry or
region in which the biobank operates. Special attention should be given to facilities and secufing devices for

safely hanjdling, storing and using liquid nitrogen.

Handling [chemicals related to biobank activities can include, but is not limited tos\extraction, gynthesis,
industrial production, transportation, use and disposal.

The safety data sheet (SDS) for all chemicals used by the biobank shall be prominently displayed pr readily
available.

5 Rec¢ption

5.1 When the biobank is responsible for the germplasm collection, ISO/TS 20388:2021, 5.1, 5.2.1}5.2.2 and
5.2.9, shall be followed.

5.2 For| the reception of biological material and sassociated data, the applicable requirdments of
ISO 20387:2018, 7.3.2, shall be followed.

5.3 Theg biobank shall retain records of shipmeént including, but not limited to, provenance information
such as s¢nder, provider, owner of the matérial, date of receipt, material description and quantity, etc. The
biobank ghall define the provenance information required for submission with biological maferial and
associatefl data and share this data with providers.

5.4 Thegbiobank shall define the acceptance criteria of biological material and associated data cdnsidering
the fitnesp for purpose. It shall verify them upon receipt, which shall include at least the containey integrity
and the vplume of liquid njtrogen inside the container, when applicable, in accordance with ISO 20387:2018,
Annexes A and B.

5.5 The biobank-+'shall establish procedure(s) and agreement(s) for receiving biological| material
and assofiated «data in compliance with regulatory and ethical requirements, e.g. MTA, Convention on
Internatignal/Trade in Endangered Species of Wild Fauna and Flora (CITES).

5.6 The biobank should have a secure, designated transition area to hold incoming samples until legal,
ethical documentation, biorisk and quality compliance of the biological material and associated data have
been assessed and managed.

6 Preparation and cryopreservation

6.1 For the preparation and cryopreservation of received germplasm, the applicable requirements of
ISO 20387:2018, 7.6 and 7.8, shall be followed.

© IS0 2025 - All rights reserved
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6.2 The biobank shall define and document the preparation or cryopreservation methods, or both. The
methods shall be validated or verified, or both, where possible, in accordance with ISO 20387:2018, 7.9. The
preparation or cryopreservation procedures, or both, shall consider at least the following:

— germplasm type (semen, embryos, oocytes and somatic cells);

— temperature of processing and cryopreservation, and storage, including cooling rates;

— prote

ctive diluents, including cryoprotective agents when applicable;

— definition of the parameters for the samples to be stored (e.g. number of aliquots or subdivisions,
container type, volume, number of containers per animal).

6.3 Crit
documen

6.4 The
during th
or dispos

7 Stor

7.1 For
shall be f¢

7.2 The
in accord

7.3 The
access to
fitness fol

7.4 The
intervals,

NOTE

procedure
thaw cryo

8 Dist

8.1 For
be follow¢

ed to select samples for the preparation and cryopreservation process (see Annex B).

e germplasm life cycle within the biobank, including QC approaches from acquisition to di
] (see Annex C).

hge

llowed.

ince with the germplasm stored.

biobank shall identify, document, monitoty record and control environmental condi

ical parameters, such as timing, method of harvest and cell characteristics, shall bedgfined and

biobank shall have quality control (QC) procedures in place to verify the critical pgrameters

btribution

the storage of cryopreserved germplasm, the applicable reguirements of ISO 20387:2018, 7.5, 7.7,

biobank shall have storage facilities considering relevant biosecurity and biosafety reqiiirements

tions and

he storage room (e.g. ventilation, oxygen levels, liquid nitrogen supply) without adversely affecting

the intended purpose. For more infortnation, see ISO 20387:2018, 6.3 and 6.5.

biobank should implement a(procedure for verifying the germplasm inventory a
considering the germplasm type and critical parameters defined (see 6.4).

preserved semen from ‘arare breed with a very small quantity of aliquots.

ribution

pd.

planned

The uniqueness of the germplasm can determine the feasibility of performing an inventory yerification
For example, it is not feasible to thaw cryopreserved embryos due to the amount and cost to collgct them or

germplasm distribution, the applicable requirements of ISO 20387:2018, 7.3.3 and Clausg A.7, shall

8.2 Thebiobank shall have a procedure in place for distribution of germplasm and retain records related
to each distribution. This procedure shall define the information needed in the distribution requests for the
decision-making process on the release of the germplasm, including but not limited to:

— affiliation of the applicant (e.g. legal entity, organization);

— type and quantity of germplasm requested;

— purpose for which the germplasm and associated data will be used (e.g. research, breeding);

— regulatory consideration (e.g. the import permit, CITES requirement, Nagoya Protocol requirement, if
the recipient country regulates entry of that germplasm).

© IS0 2025 - All rights reserved
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NOTE The decision-making process considers criteria for distribution, critical analysis of the request based on
those criteria, validation of the information provided and ensuring that the biobank has enough germplasm in the
collection to satisfy the request.

8.3 In all cases of germplasm exportation, the veterinary and sanitary requirements in the recipient
country apply (e.g. quarantine rules and diagnostic testing).

NOTE Legal requirements can vary from country to country.

8.4 The biobank shall agree the details of the transport with the recipient, including storage conditions
(e.g. temperature) for the continued maintenance of germplasm integrity and responsibilities within the
chain of custody for all germplasm from point of dispatch to point of receipt.

8.5 Thqgbiobank shall provide pertinent germplasm-associated data to the recipient (e.g. electronic data in
an accessjble database).

9 Manjagement of information and data

9.1 For| the management of germplasm information and data, the (applicable requirements of
[SO 20387:2018, 7.10, shall be followed.

9.2 Thq biobank shall develop and document a data management.plan (DMP). It shall describ¢ the data
and metafata to be collected and managed and shall outline theuléset for data and metadata ¢ollection,
entry, storage and sharing. The DMP shall include data integrity, security controls and backup pystem to
prevent l(Iss or corruption of data. The plan shall be reviewéd. periodically and should adhere td the FAIR
principle [Findability, Accessibility, Interoperability, Reuse afdigital assets).[17]

9.3 Thdbiobank shall have an information system in;place that supports the management, interoperability
and tracepbility of germplasm and tissue samples information.

NOTE Germplasm and tissue samples information can include data from collection, if applicable, acquisition or
reception fo distribution, disposal or destructien

9.4 Thq biobank shall assign a unique identifier, an unambiguous identity and location to the stored
germplasn, and a minimum set of data and descriptors, i.e. the metadata matching the data and|metadata
ruleset.[1§

—

9.5 Whgpn addressing datasecurity, the biobank shall consider both the physical risk of destructipn of data
(e.g. equipment failure, loss’of electricity, fire) and the risks from hacking or from unintentional cprruption
of data t%ough humat’efror. Sensitive data and any personal information of the provider should|be stored
securely fo protect-them from loss or theft.

Sensitive data in-germplasm biobanks are usually related to ownership rights and personal informtion such
as the brgeder’s home or busmess address and other contact 1nformat10n However, commerc1ally sensitive
data or canfi 3 especially
when genomic information is stored, and should be accounted for in a data protection statement at the time
of reception.

© IS0 2025 - All rights reserved
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Annex A
(informative)

Examples of evidence of compliance

NOTE Adapted from Reference [6].

Examples of information that can be considered as evidence of compliance include:

document type:

— memorandum of understanding;

— mechanisms for enforcement;

document validity (in general, a maximum of five years is recommended);
information accompanying a sample:

— apimal identification (ID), breed, type of germplasm, country of origin;
— enotypic information, genotypic information;

— mber of samples per animal and per breed;

health tests and the results:

— aphimal ID, tests performed and results;

erification of health status;

|
<

— if tissue has been collected and storedfor future tests;
germplasm viability:

— plost-thaw viability and quality'scores at collection and receipt of materials in the host co
upon repatriation;

expedted storage and handling cost and who is responsible for paying the expenses;
availgbility of any or-athdata to groups that are either party to or not party to the relevant ag
physikcal conditiens for storing samples (e.g. liquid versus vapour phase of liquid nitrogen);

safety with espect to infrastructure and physical security of the stored germplasm;

intry and

cement;

5 and the

freqlﬂency or extent of monitoring samples by host and country of origin representative
repontHraprocess;

mechanisms for repatriating samples to the country of origin (e.g. shipping via commercial carrier or

government vehicles).

© IS0 2025 - All rights reserved
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Annex B
(informative)

Potential elements to consider for storage processes

Table B.1 provides complementary information for criteria to select samples for the storage process based
on critical parameters. The values are just examples used for main livestock species, and they can vary
according to machines, e.g. computer-assisted sperm analysis, species and the thresholds values shall be
defined b each Biobank.

Table B.1 — Potential elements to consider for developing storage processes

Germplasm type Reference parameters Critical parameters

Semen Sperm motility with up to 30 %; Sperm motility with*up to 5 %; VAP with
velocity on average path (VAP) up to 30 mm/s; normal morphology sperm
with up to 60 mm/s; normal with up to 50, %
morphology sperm with up to 70 %

Embryos Morula and blastocyst with up to 50 % Morula and blastocyst with up to
cellular material composing the 25/%"¢cellular material composing
embryonic mass thé\embryonic mass

Oocytes Oocyte with a homogeneous granulated Oocyte with a relative homogenepus
cytoplasm and at least three layers of com* |granulated cytoplasm and at leasf one
pact cumulus cells layer of compact cumulus cells

Gonads anjd tissues (skin) |Gonads and tissues without Gonads and tissues with
deterioration/damage marks deterioration/damage marks

© IS0 2025 - All rights reserved
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Annex C
(informative)

Germplasm quality control

Table C.1 provides examples of quality control for germplasm.

Table C.1 — Germplasm quality control

Germplasm type Quality control When
Semen Sperm kinetics and morphology Atreception and aftér thawing the
sample?
Embryos Development stage and quality grade |Before cryopréservation
according to IETS[1]
Oocytes Oocyte morphology Before cryopreservation
Gonads and tissues (skin) Visual inspection

At reception or preparation

a  Excepffions can be applied for rare samples or those with low semen quantity.
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