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Summary

This report constitutes Deliverable D4.2 of the HAPLO-iPS COST Action (CA21151), produced by Working
Group 4 (Safety and Regulation). This deliverable combines a review of existing regulations with a stakeholder-
informed analysis of regulatory gaps specific to HLA-homozygous iPSC haplobanking.

The review covers nine major guideline families: the WHO 2023 regulatory framework; the EU Directives and
EMA guidelines on human cell-based and stem cell-based medicinal products; the FDA biologics and
cellular/gene therapy framework; PMDA/MHLW technical guidance for processed-cell and regenerative
medicine products; ICH horizontal quality standards (Q5A(R2), Q5D, Q6B, Q9(R1), Q13); and the professional
and registry standards of ISSCR, hPSCreg, ISCBI, ISCI, and ISO.

The core regulatory question for HAPLO-iPS is not merely which guidelines exist, but which combination of
requirements governs the path from HLA-typed cord blood donation through reprogramming, cell banking,
clinical-grade manufacturing, and ultimately to allogeneic transplantation of hiPSC-derived cell products. The
findings of this report are therefore intentionally framed to serve all seven working groups, with targeted
consortium recommendations.

Key findings are: (a) no single globally applicable hPSC-specific guideline exists, and the strongest current
approach remains a composite of EMA lifecycle structure, FDA modular risk-based guidance, PMDA cell-
product specificity, ICH horizontal quality standards (which provide the cross-jurisdictional CMC architecture
underpinning all three regional frameworks), and ISSCR translational standards; (b) assay standardisation,
especially for residual pluripotency, genomic stability, and tumorigenicity, remains the most critical
unresolved gap; (c) the allogeneic, HLA-haploidentical context of HAPLO-iPS raises specific regulatory needs
around donor eligibility, immunogenicity assessment, and HLA banking that current guidelines address only
partially. The HAPLO-iPS initiative is additionally positioned to address an emerging regulatory challenge not
yet formally recognized in existing guidance: the standardization of HLA-homozygous hiPSC haplobanking as
a clinical-grade source-material framework integrating population genetics, donor traceability, immunological
compatibility, and long-term recipient monitoring.

The consortium-specific recommendations call for active alignment of the registry, SOP, characterisation, and
safety outputs of WG1-WG7 with regulatory expectations set out in this document.
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Recommendations for the HAPLO-iPS Consortium

The following recommendations are addressed to the HAPLO-iPS COST Action (CA21151) working groups.
They are designed to align the Action's scientific deliverables with regulatory expectations and to position the
consortium's outputs as primary inputs to the regulatory and standards gaps identified above.

WG1 (Sample Selection): Develop and publish the HLA-typing and cord blood eligibility criteria as a
consortium white paper that can serve as a reference for regulators formulating haploidentical
donor standards. Documentation should include population-level haplotype frequency modelling,
ethnic representation data, minimum cord blood unit quality parameters, and traceability chain
from donor to master cell bank.

WG2 (hiPSC Production): The SOP on hiPSC generation from haplo-selected cord blood samples
should explicitly address ICH Q5D cell banking requirements, viral safety testing per ICH Q5A(R2),
genomic integrity surveillance methods, and reprogramming-method-specific safety considerations.
The SOP should be structured to support direct citation in a future IND/CTA filing.

WG3 (Quality Control, Biobanking and Registration): Align the HAPLO-iPS registry data model with
ISO 24603:2022 and hPSCreg registration criteria, and extend it to capture HLA allele-group data,
reprogramming history, passage number at clinical-grade banking, and viral safety testing status.
Develop and publish the registry access and governance model as a potential template for national
haploidentical iPSC registries. The registry architecture should additionally support future
integration of population-level HLA coverage models, immunogenicity metadata, and long-term
clinical follow-up datasets.

WG4 (Safety and Regulation): Develop an action-level consensus guidance document on: (a)
minimum genomic stability testing requirements for clinical-grade haploidentical hiPSC lines,
specifying methods and timepoints; (b) tumorigenicity testing strategy adapted from PMDA 2016 for
cord blood-derived iPSC products; and (c) immunogenicity assay design for allogeneic hiPSC-derived
products in HLA-haploidentical recipients. Submit these documents to EMA CAT, FDA Office of
Therapeutic Products (OTP), and PMDA for scientific opinion under pre-submission consultation
procedures. WG4 could additionally position HAPLO-iPS as a future reference framework for the
regulatory qualification of HLA-homozygous hiPSC haplobanks through coordinated interaction with
EMA CAT, FDA OTP, ISSCR, hPSCreg, and ISO working groups. Develop a consensus in coordination
with regulators on the process to establish that a change in manufacturing cell line delivers an
equivalent product.

WG5 (Management, Data Handling and Ethics): Ensure that donor consent forms for cord blood
collection include explicit consent language for: commercial-scale hiPSC production; registration in
public databases; transfer of donor consent (when infant donors reach adulthood), limits to right to
withdraw, use in allogeneic transplantation; future HLA-matched recipient identification; and
potential genomic data sharing with regulatory agencies. The consent framework should comply
with GDPR Regulation (EU) 2024/1938 and be harmonised across HAPLO-iPS partner countries as
much as current national legislations allow.

WG6 (Training and Dissemination): Develop and deliver a regulatory science training module for
Action members and external stakeholders covering the composite regulatory framework for hiPSC-
derived allogeneic therapies. Engage EMA, FDA, and PMDA representatives as external speakers at
consortium workshops to build mutual familiarity between the consortium's scientific outputs and
regulatory expectations.

WG?7 (Clinical Application): Design transplantation protocols for hiPSC-derivative therapies to
include, from the outset, an LTFU component consistent with FDA's 2020 LTFU guidance and EMA's
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ATMP pharmacovigilance expectations. Identify a clinical partner or contract research organisation
that can operate a HAPLO-iPS clinical registry capable of capturing minimum 5-year post-transplant
follow-up data across multiple sites and jurisdictions. Clinical protocols should incorporate
predefined immune-monitoring strategies including donor-specific antibody assessment, allo-
sensitisation surveillance, and longitudinal immune profiling and a strategic approach to setting
dose and potency assays.
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