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Introduction

This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published

as a British Standard.

UK Vote

Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will beregjected.

- All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Template for comments and secr etariat observations

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

lan alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 ©) 4 5 (6) 7
MB | Clause No./ Subclause Paragraph/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Figure/Table/Note comment for change) by the MB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs |Amend to read '...so that the mains
clarifying. connector to which no connection...’
6.4 Paragraph 2 te The use of the UV photometer as  [Delete reference to UV photometer.
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AND MAY NOT BE REFERRED TO AS AN
INTERNATIONAL STANDARD UNTIL
PUBLISHED AS SUCH.

IN ADDITION TO THEIR EVALUATION AS
BEING ACCEPTABLE FOR INDUSTRIAL,
TECHNOLOGICAL, COMMERCIAL AND
USER PURPOSES, DRAFT INTERNATIONAL
STANDARDS MAY ON OCCASION HAVE TO
This document is circulated as received from the committee secretariat. BE CONSIDERED IN THE LIGHT OF THEIR
POTENTIAL TO BECOME STANDARDS TO
WHICH REFERENCE MAY BE MADE IN
NATIONAL REGULATIONS.

RECIPIENTS OF THIS DRAFT ARE INVITED
TO SUBMIT, WITH THEIR COMMENTS,
NOTIFICATION OF ANY RELEVANT PATENT
RIGHTS OF WHICH THEY ARE AWARE AND TO
PROVIDE SUPPORTING DOCUMENTATION.

ocuments

Document Sharing Hub

Reference number © 1SO 2025
ISO/DIS 20012:2025(en)

Full document details: 25/30469922 DC


http://www.avadocuments.com/doc/25-30469922-dc
http://www.avadocuments.com/doc/25-30469922-dc

ISO/DIS 20012:2025(en)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2025

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

Documents
© IS0 2025 - All rights reserved Document Sharing Hub
ii
Full document details: 25/30469922 DC


https://www.iso.org
http://www.avadocuments.com/doc/25-30469922-dc
http://www.avadocuments.com/doc/25-30469922-dc

ISO/DIS 20012:2025(en)

Contents Page

1 SCOPI@ ...ttt 1

Terms and definitions...

X 0] 03 =7 = Ut (0 o V00

1 » W N

GENETAL F@QUUETEINIEIITS ...
5.1 0] =) =) S
5.2 Legal and ethical requirements................
5.3  Personnel, facilities and equipment..................
5.4 Reagents, consumables and other supplies...
5.5  Management of information and data ...

6 Collection of biological source materials and associated data to the establishment,
characterization and QC Of PSCS...............iessissssssssssssss s 6

7 Generation of NPSC-NK CelIS fTOIm NP SCS ...t 6
7.1 Processes

7.2 L8080 10 LT Ua 1<) L (=8 o) o TSSO

7.3 Testing fOr INfECTIOUS AZEIIES ...t

7.4 Generation of hPSC-NK cells and culture....

7.5 Subculture and HMited @XPanSION ... s s
8 Characterization Of NP SC-NK CEILIS ...t eereeseeee e 7

8.1 General.........

8.2 Viability............

8.3 Morphology

8.4  Population doubling time (PDT) and subculture/eXpansion. ... 8

S 2R 3 N = D 1 OO
8.4.2 Expansion

8.5 Cell POPULATION PUTTEY oo 9

8.6 Immunophenotyping by floW CYLOMELTY . ... 9

8.7 Microbial contamination ...,

8.8 hPSC-NK cell activity and function
9 QUATTEY COMETOL ...t 10
10 STOTQGC .......oo ke 11
11 Thawing and CUTTUTIIE ...t 12
12 DHSPOSAL ... 13
13 Distribution of hPSC-NK cells — Information fOr USeI'S................ccccccooeeeeeeeeeeeeeeeeeeeeeeeee e 13
14 Transport of hPSC-NK cells

141 General...eeeeeeeeseeeeeeeeeee e

14.2  Transport of frozen hPSC-NK cells

14.3  Transport of living hPSC-NK CEILS......c...coiiiiiii et
Annex A (informative) Examples of quality control tests for processing of hPSC-NKcells...................... 15
Annex B (informative) Examplary methods for the generation of hPSC-NKcells from hPSCs................. 16
Annex C (informative) Exemplary quality control test procedure for hPSC-NKcells.............ccccrn. 18
BIDLEOZIAPIY ... 20

Documents
© IS0 2025 - All rights reserved Document Sharing Hub
iii
Full document details: 25/30469922 DC


http://www.avadocuments.com/doc/25-30469922-dc
http://www.avadocuments.com/doc/25-30469922-dc

ISO/DIS 20012:2025(en)

Foreword

[SO (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 procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO documents should be noted. This document was drafted in accordance with the editorial rules of the
[SO/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 subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of any patent
rights identified during the development of the document will be in the Introduction and/or on the ISO list of
patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions
related to conformity assessment, as well as information about ISO's adherence to the World Trade
Organization (WTO) principlesin the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

The committee responsible for this document is ISO/TC 276 Biotechnology.

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

Documents
© IS0 2025 - All rights reserved Document Sharing Hub
iv
Full document details: 25/30469922 DC


https://www.iso.org/directives
https://www.iso.org/patents
https://www.iso.org/iso/foreword.html
https://www.iso.org/members.html
http://www.avadocuments.com/doc/25-30469922-dc
http://www.avadocuments.com/doc/25-30469922-dc

ISO/DIS 20012:2025(en)

Introduction

Natural killer (NK) cells, also known as large granular lymphocytes (LGL), are a type of cytotoxic
lymphocytes belonging to the innate immune system. NK cells constitute 5 % to 15 % of the mononuclear
cells and up to 20 % of lymphocytic populationldl in the peripheral blood. The expression patterns of
activating receptors and inhibitory receptors determine the activating status and functionalities of NK
cells. NK cells can eliminate pathogen-infected cells, cancerous cells, and other unhealthy cells by direct
cytotoxicity. They express apoptosis-related ligands (TRAIL and FasL) and cytotoxic granules (granzymes
and perforin) which can induce cell death in stressed cells. NK cells with the expression of CD16 can also
kill antibody-coated target cells by antibody-dependent cell cytotoxicity (ADCC). As innate immune cells,
NK cells are also engaged in reciprocal interactions with other immune cells to limit or exacerbate immune
responses(2l,

In adult, hematopoietic stem cells (HSCs) differentiate into common lymphoid progenitors (CLPs), then,
give rise to NK progenitors (NKP). NKPs migrate into all lymphoid tissues or organs, and differentiate
into mature NK cells subsequently.[2] However, NK cells can also arise from erythro-myeloid progenitors
(EMPs) in the yolk sac. NK cells can be generated by induction from human pluripotent stem cells (hPSCs).[4]
Regarding the various tissue origins of natural NK cells during development, there also has been established
various methods for generating induced NK cells from hPSCs. In the NK cell regeneration system, hPSCs are
first induced into mesoderm progenitors or lateral plate mesoderm cells via embryo body (EB) formation or
monolayer differentiation methods. Then, these cells can be induced into hemogenic endothelial cells (HECs)
which further differentiate into hematopoietic progenitor cells (HPCs) via hematopoietic transition (EHT).
NK cells can even totally regenerated from these HPCs under specified cytokine combinationsl],[6l.

NK cells are fragile and sensitive to cryopreservation and thawing. Standardized approaches to maintain
the functionality of banked NK cells is needed. hPSC-dervied NK cell are primary cells, not immortalized,
and therefore have a finite life span.

This document is applicable for academic centers, public and private institutions performing NK cell
generation from hPSCs (Research and Development) and preclinical studies, not for clinical use.

Importantly, this document is focused on NK cell regeneration that have been reported from hPSCs in culture
for research purposes.

EXAMPLE Applications of NK cells (e.g. immunoresponse regulation, anti-tumor or anti-viral)
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DRAFT International Standard ISO/DIS 20012:2025(en)

Biotechnology — Biobanking — Requirements for human
natural Killer cells derived from pluripotent stem cells

1 Scope

This document specifies requirements for the biobanking of human natural killer (NK) cells derived
from human pluripotent stem cells (hPSCs), including the requirements for the differentiaton, culture,
characterization, quality control, storage, thawing and transport of NK cells.

Requirements for the collection of biological source material, the transport to and reception of biological
source material and hPSCs at the biobank, as well as the establishment, expansion and QC of hPSCs are
covered in [SO 24603.

This document is applicable to all organizations performing biobanking of human NK cells used for research
and development in the life sciences.

This document does not apply to human NK cells for the purpose of in vivo application in humans, clinical
applications or therapeutic use.

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

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content constitutes
requirements of this document. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendments) applies.

ISO 8601-1, Date and time — Representations for information interchange — Part 1: Basic rules
ISO 20387:2018, Biotechnology — Biobanking — General requirements for biobanking

ISO 21709:2020, Biotechnology — Biobanking — Process and quality requirements for establishment,
maintenance and characterization of mammalian cell lines

ISO/TS 23511, Biotechnology — General requirements and considerations for cell line authentication
IS0 24603:2022, Biotechnology — Biobanking — Requirements for human and mouse pluripotent stem cells

ISO 24190, Biotechnology — Analytical methods — Risk-based approach for method selection and validation for
rapid microbial detection in bioprocesses

[SO/DIS 8934-1, Cell viability analytical methods - Part 1: General requirements and considerations

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 20387:2018, ISO 21709:2020 and
the following apply.

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

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

— IEC Electropedia: available at https://www.electropedia.org/
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