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Y

RPMI1640+2% B27
02 4%, matrigel

10 ng/ml FGF2
20 ng/ml BMP4

5 days

RPMI1640+2% B27
02 4%, matrigel

»L 20 ng/ml HGF

5 days

»

HCM (- EGF)
02 20%, matrigel

20 ng/ml OsM

5 days

David Hay Lab.

matrige]

100 ng/ml Activin A
50 ng/ml Wnt3a

3 days

RPMI1640+2% B27

=

matriggl

1% DMSO

5 days

KO-DMEM+20% KSR

L1510% FBS
matrigel

20 ng/ml OsM
10 ng/ml HGF

9 days

Ludovic Vallier Lab.

CDM-PVA
fibronectin

100 ng/ml Activin A
100 ng/ml FGF2
10 ng/mi BMP4
10 uM LY294002
3 uM CHIR (+/-)

2 days

RPMI1640+2%B27

100

100 ng/ml FGF2

fibronectin

ng/ml Activin A

1 days '

RPMI1640+2%B27
fibronectin

50 ng/ml Activin A

3 days "

RPMI1640+2%B27
fibronectin

10 ng/ml BMP4

», 10 ng/ml FGF10

HBM
fibronectin

50 ng/ml HGF
30 ng/ml OsM

1" days"
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Protocol 1

RPMI1640+2% B27 RPMI1640+2% B27 RPMI1640+2% B27 HCM (- EGF)
matrigel matrigel matrigel matrigel
100 ng/ml Activin A 20 ng/ml FGF2
Wnt3a-CM & 20 ng/ml BMP4 »‘ 20 ng/ml HGF |» 20 ng/ml OsM
4 days 5 days 5 days 11 days
Protocol 2

RPMI1640+2% B27

DMEM+20% KSR

L1510% FBS

matrigel matrigel matrigel
100 ng/ml Activin A l» o P 20 ng/ml OsM
r\‘lenT:ia-ghlllvm 1% DMSO 10 ng/ml HGF
3 days 5 days 9 days
Protocol 3
RPMI1640 RPMI1640+2%B27 RPMI1640+2%B27 RPMI1640+2%B27 HCM (-EGF)
fibronectin fibronectin fibronectin fibronectin fibronectin
100 ng/ml Activin A 100 ng/ml Activin A - 10 ng/ml BMP4 50 n
g/ml HGF
100 ng/ml FGF2 * 100 | FGF2 50 ng/ml Activin A
Wnt3a-CM ng/m 10 ng/ml FGF10 30 ng/ml OsM
2 days 1 days P 3 days 4 days v 1" days“k
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Points to consider in the development of seed
stocks of pluripotent stem cells for clinical
applications: International Stem Cell Banking

Initiative (ISCBI)

1. Background and utility of this
document

In 2009 the International Stem Cell Banking
Initiative (ISCBI) contributors and the Ethics
Working Party of the International Stem Cell
Forum published a consensus on principles of
best practice for the procurement, cell banking,
testing and distribution of human embryonic
stem cell (hESC) lines for research purposes (1],
which was broadly also applicable to human
induced pluripotent stem cell (hiPSC) lines.
Here, we revisit this guidance to consider what
the requirements would be for delivery of the
early seed stocks of stem cell lines intended for
clinical applications. The term ‘seed stock’ is
used here to describe those cryopreserved stocks
of cells established early in the passage history
of a pluripotent stem cell line in the lab that
derived the line or a stem cell bank, hereafter
called the ‘repository’. The seed stocks should
provide cells with suitable documentation and
provenance that would enable them to be taken
forward for development in human therapeutic
applications. WHO recommendations for the
evaluation of animal cell cultures as substrates
for the manufacture of biologicals and for the
characterization of cell banks were updated in
2010 and provide a number of definitions and
guiding principles that may apply to stem cells.
The term ‘cell bank’ is used to describe a stock of
vials or other containers of cells with consistent
composition aliquoted from a single pool of cells
of the same culture history (for other specific
definitions see PAS 84 [2) and WHO (3)).
Three important assumptions have been made
in the preparation of this document. First, that
seed stocks of hPSCs are used as starting mate-
rials to make cell banks for use in clinical tri-
als. The cell banks made within a clinical trial
would need to be established according to Good
Manufacturing Practice (GMP) in a facility with
a relevant product manufacturing license. These
banks would need additional risk assessment
focused on the new banking process/reagents
and the specific intended clinical application.

10.2217/RME.14.93 © 2015 Future Medicine Ltd

Second, it has been assumed that undifferenti-
ated pluripotent stem cells would not be inocu-
lated into patients. Third, where feeder cells are
used to culture hPSC lines, their cellular nature
and intimate contact with the therapeutic cells
means that they should be subject to similar risk
assessment and banking procedures as applied to
the hPSC cells.

It is important to note that responsibility
for establishing and updating national regula-
tions for medicinal products relies on National
Regulatory Authorities. Therefore, national
requirements for cell therapy may vary consid-
erably. Accordingly, it is not intended that this
international consensus provides comprehen-
sive guidance that will ensure compliance with
requirements in any given jurisdiction. Rather,
it is designed to aid the development of clinical
grade materials by providing points to consider
in the preparation of seed stocks of stem cell lines
for use in cell therapy. It may arise that there are
circumstances where it is not reasonably pos-
sible to meet specific procedures presented in this
document. Where this is the case any alterna-
tive procedures should be justified and mitigate
against any adverse consequences. Finally, this
document could also serve as a useful reference
to assist in the evaluation of potential sources
of candidate cell lines for the development of
cell-based medicines, and provide the links nec-
essary to identify some of the key differences in
regulatory requirements between countries.

2. Governance and ethics
2.1 General principles

Centers banking stem cell lines (hereafter called
repositories) should adopt transparent and
harmonized protocols for the collection, stor-
age, access, and use of the cell lines that they
curate. As part of a comprehensive governance
structure, repositories should establish robust
mechanisms for the authentication of bone fide
users and should strive for equitable and trans-
parent conditions of access and of material trans-

fer (Appendices 1a, 1b and 2). Such protocols
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should be adopted according to internationally
accepted principles for research ethics and in
compliance with applicable legal, ethical and
regulatory requirements (Appendix 3, 4 and
5). Furthermore, repositories should establish
a system for documenting and monitoring per-
formance with respect to such principles and
requirements.

2.2 Key issues in determining
provenance of pluripotent stem cell
lines
Repositories should ascertain the provenance
(source/origin) of the human biological speci-
mens from which the pluripotent stem cell lines
have been derived. International guidance exists
for documenting the provenance of the cell lines
(1,4-7).

Important issues to consider when evaluating
provenance include:

Evidence of free and voluntary informed con-
sent, for the proposed research use, in con-
junction with independent review and over-
sight, with particular attention given to dis-
closure of potential clinical and commercial
applications.

The extent to which reimbursement (e.g.,
expenses, financial incentives, monetary pay-
ments) were provided for donation of biologi-
cal samples.

The ability of the donor to withdraw original
specimens, derived cell lines, data or otherwise
to discontinue participation in research.

The possibility that derived cell lines may be
used for a wide range of research, possibly
through a public repository.

The establishment of robust systems for data
security and traceability.

The implementation of mechanisms for the
protection of donor privacy and confidential-
ity. Particular attention should be given to the
generation and use of genome sequence data.

Many national and more local jurisdictions
have explicit policies governing the acquisition
and use of human biospecimens for pluripotent
stem cell derivation, particularly with regard to
embryonic sources (Appendix 3 and 4). Prior to
accepting a pluripotent stem cell line, a reposi-
tory should determine its provenance by first
documenting that the biospecimen was collected
and the cell line derived in a manner broadly
consistent with international standards for

Regen. Med. (2015) 10(2)s

research ethics [4,5,6.7,201); and second, to make a
positive determination that the biospecimen was
obtained in a manner consistent with applicable
laws in the country of origin.

2.2.1 Provenance determination and
international standards
Providers of cells should be able to demonstrate
to the repository that they have met all applicable
legal and ethical requirements associated with
the procurement of a human biospecimen from
which a pluripotent stem cell line was derived.
Given the heterogeneity of national laws and
regulations governing research and clinical
applications, the depositor of a cell line should
provide information that enables the repository
governance structure to determine whether the
conditions of derivation, use and distribution are
broadly consistent with the repository’s national
regulation. Moreover, repositories should have
in place a mechanism (e.g., ‘horizon scanning,
advisory board) to track changes in the legal
and regulatory frameworks. In addition, reposi-
tories should verify and retain sufficient docu-
mentation to support a determination that each
cell line has been obtained in accordance with
international standards for research ethics.

Key principles include the following:

Independent review and oversight

The protocol for procurement of tissues, gametes
or embryos for the purpose of generating a pluri-
potent stem cell line should be subject to inde-
pendent scientific and ethical review. Review
bodies include ethics committees, licensing
bodies or committees responsible for oversight
of research involving human subjects.

Voluntary informed consent

In addition to verifying appropriate informed
consent, the repository should ascertain addi-
tional details regarding donor’s disclosure
when available (Appendix 1b). Numerous bod-
ies and national policies recommend or require
the disclosure of specific information to donors
(particularly for hESC derivation). A number
of jurisdictions have consent requirements that
include, but are not limited to, disclosure of possi-
ble human transplantation, genetic modification,
international sharing and commercial potential.
Documentation of a robust informed consent pro-
cess that addresses these requirements can serve
to support wide distribution and utilization of the
cell lines (Appendix 3 and 4). Informed consent
requirements for stem cell derivation, use and
banking have evolved over time and jurisdictional
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