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Introductory Remarks

The cell and gene therapy (CGT) field is rapidly develop-
ing due to its promise to provide significant long-term
health benefits to people suffering from a wide range of
diseases, from ophthalmological disorders to cancer.
Similar to other forms of new advanced therapies, CGT
products face the challenge of streamlined, cost effective
manufacturing due to a lack of standardized method-
ologies and training. Following success of A-Mab' and
recently A-Gene,” the Alliance for Regenerative Medicine
(ARM) has decided to continue similar efforts applied to
cell-based therapies.

In previous years, the broader life sciences industry
has encountered systemic barriers to the continued
development of promising technologies. In both the
monoclonal antibody industry and the vaccine devel-
opment world, the whirl of energy around scientific
discovery was stalled by the realities of manufacturing.
While a small team of well-trained experts can produce
high-quality batches of drug product for use in process
development and early clinical trials, it is inevitable that
this process will need to be scaled up dramatically, and
the process transferred to other parties for commercial
production. To help lower the barrier to this necessary
tech transfer, and to better prepare new entrants to the
industry, the leading developers of monoclonal antibod-
ies and vaccines have produced a consolidated set of rec-
ommendations for implementation of Quality by Design
(QbD). A-Mab and A-Vax, respective to each industry,
have played a significant role in elevating best practices
within their industries, and have been effective in con-
tinued workforce development efforts. More recently,
the Parenteral Drug Association (PDA) also published
a similar effort on manufacturing control strategies for

a hypothetical chondrocyte product, A-Cet.’ Borrowing
from these models, the members of ARM have worked
to produce a similar document for use by the burgeoning
cell therapy sector. This follows the success of ARM’s
A-Gene project, completed in June of 2021 and now post-
ed on ARM’s website, freely available to the regenerative
medicine community.*

This effort to catalog expertise in cell therapy devel-
opment occurred in parallel with the approval of some
cell-based therapies, which have shown the value and
clinical relevance of such programs. As the field contin-
ues to develop, it has been recognized that the future of
cost-effective cell-based therapy relies on implementation
of best practices, development of specialized technologies,
and uniformity of methods. Given the wide scope of in-
novation underway in each of these areas of focus, ARM
and the A-Cell team sought to bring in as much thought
leadership as possible to ensure that what was recorded
was truly a representation of best practices in the industry.
Reflecting on this, A-Cell is a truly collaborative effort that
has been crafted with contributions from more than 50
industry experts from more than 30 leading therapeutics
developers and service/technology providers.

A-Cell is not intended to represent a standard to
be rigidly applied. It is a hypothetical case study of the
development of a cell-based therapy product. Therefore,
it is a snapshot in time of current best practices in a rap-
idly evolving field. The data cited in this document are
non-proprietary, and are intended for illustrative purpos-
es only. While we have attempted to be as comprehensive
as possible, and have subjected the document to rigorous
review, it is not a “recipe book” for cell-based therapy
manufacture. Importantly, A-Cell is not an example of a
mock regulatory submission, nor should it be interpreted
as regulatory advice, or cited as regulatory guidance.

Chapter 1: Introduction
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Introduction to Cell Therapy

Cell therapy is a type of therapeutic where live cells are
delivered into patients to treat a disease. There are gen-
erally two approaches of cell therapies: (1) autologous,
where the cells originate from the patient themselves, and
(2) allogeneic, where the cells originate from a healthy
donor.

The most common type of cell therapy is blood
transfusion, and the transfusion of red blood cells, white
blood cells, and platelets from a donor. Another common
cell therapy is the transplantation of hematopoietic stem
cells to create bone marrow. There is currently no formal
classification system for cell therapies. One way to classify
is by potency: pluripotent cells can transform into any
cell type in the body and multipotent cells can transform
into other cell types, however, multipotent cells are more
limited than pluripotent cells. Differentiated or primary
cells are of a fixed type. Some examples of common cell
therapies are:

o Immune cell therapy. These therapies use cells from
our immune system, such as T cells and natural killer
(NK) cells to recognize and eliminate infected or
damaged cells due to diseases. These immune cells
can be removed from the body, isolated from a mixed
cell population, modified, and then expanded before
being returned to the body. Examples of immune cell
therapies include Chimeric Antigen Receptor (CAR)
T cell therapy, Tumor-Infiltrating Lymphocyte (TIL)
therapy, engineered T Cell Receptor (TCR) therapy,
and NK cell therapy.
Hematopoietic stem cells (HSCs) therapy. HSCs
are multipotent blood stem cells that give rise to all
types of blood cells. HSCs can be found in adult bone
marrow, peripheral blood, and umbilical cord blood.
» Mesenchymal stem/stromal cells (MSCs) therapy.
MSCs are multipotent cells present in multiple tissues
including umbilical cord, bone marrow, and fat tissue,
which can differentiate to bone, cartilage, muscle, and
adipocytes (fat cells).
« Embryonic stem cells (ESCs). ESCs are pluripotent
stem cells derived from embryos that retain the ability
to self-renew and to form any cell in the body. While

versatile, ESCs often raise ethical concerns due to the
use of embryos in the development of therapeutics.

« Induced pluripotent stem cells (iPSCs) therapy.
iPSCs are pluripotent cells that can be generated
directly from a somatic cell by transforming the adult
cell with a cocktail of genes usually delivered via a
viral vector. These cells offer the advantage of plurip-
otency but without the ethical concerns of embryonic
stem cells. iPSCs may also be derived from the patient
and thus avoid the problem of immune rejection.

Document Scope

To make A-Cell an effective resource and reflective of
the ongoing innovation in the sector, we choose to focus
on immune cell therapy as the case study. This is based
on strong performance and the field’s enthusiasm of the
cell-based immuno-oncology sector, as shown in the
strong financing in H1 2021 (raising $6.6B—for the first
time outraising gene therapy companies), and a major
increase (>400%) in industry-sponsored clinical trials
worldwide in the past 5 years,’ accelerating scientific and
clinical advances and bringing life-changing therapies to
patients worldwide.

To further maximize the utility of A-Cell, we felt it was
necessary to focus on one specific use case. We decided
to further focus this document on CAR-T cell therapy,
given the recent approvals and the number of available
products in the market. Although CAR-T therapy is
regulated as an ex vivo gene therapy, the manufacturing
of this cell-based modality shares a lot of the same par-
adigm as that of other cell therapies, thus it is the focus
of this document. Most recently, the U.S. FDA approved
CARVYKTTI", the sixth CAR-T therapy in the U.S., and
the second targeting BCMA, for treatment of multiple
myeloma. The trial reported a 98% overall response rate
and an 78% stringent complete response rate.® This trend
is expected to continue as developers pursue different
approaches for innovative CAR-T products to treat a
broader range of liquid and solid tumors. In addition,
more data from CD19 CAR-T therapies are available to
suggest that CAR-T therapies may be used as an earlier
line of treatment. The primary case study example pre-
sented in this document is a lentiviral vector-modified

Chapter 1: Introduction
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CAR-T, as lentivirus is the predominantly used vector
for ex vivo gene modification of cell therapies.”

In CAR-T cell therapy, the patient’s own immune cells
(T-cells) are modified to express a receptor on their sur-
face that recognizes structures (antigens) on the surface
of malignant cells. Once the receptor binds to a tumor
antigen, the T-cell is stimulated to attack the malignant
cells. So far, CAR-T therapies are only approved for he-
matologic liquid tumors such as B-cell lymphoma and re-
lapsed or refractory multiple myeloma. While there are a
number of approved products out there showing positive

Definitions

outcomes (complete or partial response) in adults and
pediatric cases, a lot of learnings are still being collected
to assess the long-term success of these treatments, and
new strategies are being employed to manage the adverse
events that have been observed following treatment, such
as cytokine release syndrome and neurotoxicity.

While this document uses a hypothetical CAR-T
product as an example to illustrate various manufactur-
ing and CMC principles, many of the concepts presented
here are applicable and beneficial to a broader profile of
cell therapy products.

The following terms are concepts that are common in cell therapy development, and particularly CAR-T therapies

that will appear throughout the document.

Key terminology Definition

Quality by Design (QbD)

A systematic approach to development that begins with predefined
objectives and emphasizes product and process understanding and
process control, based on sound science and quality risk management.®

Quality Target Product
Profile (QTPP)

A prospective summary of the quality characteristics of a drug product
(DP) that ideally will be achieved to ensure the desired quality, taking into
account safety and efficacy.®

Design Space

approval.®

The multidimensional combination and interaction of input variables (e.g.,
material attributes) and process parameters that have been demonstrated
to provide assurance of quality.®

Working within the design space is not considered as a change. Movement
out of the design space is considered to be a change and would normally
initiate a regulatory post approval change process. Design space is
proposed by the applicant and is subject to regulatory assessment and

Critical Quality Attribute
(CQA)

Physical, chemical, biological, or microbiological properties or
characteristics that should be within an appropriate limit, range, or
distribution to ensure the desired product quality.?

CQAs serve as the basis to identify critical process parameters (CPPs) and
facilitate development of the design space.®

Critical Process Parameter
(CPP)

A process parameter whose variability has an impact on a CQA and
therefore should be monitored or controlled to ensure the process
produces the desired quality.®

Control Strategy

and control.'®

A planned set of controls, derived from current product and process
understanding that ensures process performance and product quality.
The controls can include parameters and attributes related to drug
substance and drug product materials and components, facility and
equipment operating conditions, in-process controls, finished product
specifications, and the associated methods and frequency of monitoring

continued on next page
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Definitions; continued from previous page

Risk assessment

Science-based process that can aid in identifying which material attributes
and process parameters potentially have an effect on product CQAs. Risk
assessment consists of the identification of hazards and the analysis and
evaluation of risks associated with exposure to those hazards."

Design of Experiment (DOE)

A structured, organized method for determining the relationship between
factors affecting a process and the output of that process.?

DOE is used to gain knowledge and estimate the best operating conditions
of a system, process, or product.

Ancillary materials

Materials that come into contact with the cellular therapeutic product
during the manufacturing process, but are not intended to be in the final
product, which can include culture media, growth factors, and other
biological and non-biological components.”

Adventitious agents

Contaminating microorganisms of the cell culture or source materials
including bacteria, fungi, mycoplasmas/spiroplasmas, mycobacteria,
Rickettsia, protozoa, parasites, transmissible spongiform encephalopathy
(TSE) agents, and viruses that may have been unintentionally introduced
into the manufacturing process of a biological product.”®

Current Good
Manufacturing Practice
(CGMP)

A system that assures proper design, monitoring, and control of
manufacturing processes and facilities to ensure a drug product (DP)
meets the quality standards.™

This is done through establishing strong quality management systems,
obtaining appropriate quality raw materials, establishing robust operating
procedures, detecting and investigating product quality deviations, and
maintaining reliable testing laboratories.

Chimeric Antigen Receptor
(CAR)

A synthetic receptor designed to bind to certain proteins on cancer cells.
The CAR is then added to T cells to help the T cells find and kill cancer
cells that have the specific protein that the receptor is designed to bind.”®

Cytokine Release Syndrome
(CRS)

Systemic inflammatory response that is an adverse effect resulting

from rapid immune activation induced by CAR-T therapies. The clinical
signs of CRS correlate with T cell activation and release of high levels of
inflammatory cytokines including Interleukin 6 (IL-6).®

Immune effector cell- Common complication of CAR-T therapies in the form of acute neurologic

associated neurotoxicity signs / symptoms (headache, confusion, delirium, language disturbance,

syndrome (ICANS) seizures, acute cerebral edema). It is associated with high levels of
cytokines in the blood and cerebrospinal fluid.”

CD19 (Cluster of A member of the immunoglobulin superfamily of proteins expressed on

Differentiation 19;
B-lymphocyte antigen CD19)

the surface of B cells, where it functions as a critical component of the B
cell receptor signaling complex.’®

CD19 is an ideal target for CAR-directed therapies because it is expressed
on most B cell malignancies—chronic lymphocytic leukemia (CLL),

B-cell acute lymphoblastic leukemia (B-ALL), and many non-Hodgkin's
lymphomas (NHLs), it is not expressed on hematopoietic stem cells, and
elimination of all CD19+ B cells in the body is a manageable on-target
treatment effect.”® The most mature CAR-T cell therapies to date are
directed against CD19.

B-cell maturation antigen
(BCMA)

A member of the tumor necrosis factor receptor superfamily that is
highly expressed on mature B lymphocytes, with minimal expression on
hematopoietic stem cells or nonhematopoietic tissue.?°

BCMA has become a novel treatment target for multiple myeloma (MM)
due to its highly selective expression in malignant plasma cells.”

Chapter 1: Introduction
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Introductory Remarks

Cell and gene therapies (CGTs) are transformative thera-
pies addressing a wide range of conditions such as cancer
and genetic and infectious diseases. These modalities are
still in their early days, as reflected by the small number
of therapies that have been approved and commercialized
for patient use. Currently, there are pathways for regula-
tory review and approval for these therapies, which this
chapter aims to cover.

For the purpose of the discussion in this chapter, it is
critical to understand the classifications of these advanced
therapies, which can be categorized into three main types:

« Gene therapy medicines: these contain genes that
lead to a therapeutic, prophylactic, or diagnostic
effect. They work by inserting recombinant genes
into the body to treat a variety of diseases, including
genetic disorders, cancer, or long-term diseases.
Included in this category of medicines are:

- In vivo gene therapy, where the gene is admin-
istered directly to the patient. AAV-based gene
therapy is an example of this therapy, which is
the focus of A-Gene.! Gene editing can also be
performed directly in vivo.

- Ex vivo gene therapy, where the targeted cells,
which may be from healthy donors or removed
from the patients, are genetically modified (e.g.,
viral, non-viral and/or gene editing-based) in vitro
before they are returned to the patient’s body. For
instance, autologous CAR-T therapies, which is the
focus of A-Cell, fall into this category.

Cell therapy medicines: these contain cells or tissues
that have been manipulated (however not geneti-
cally modified, otherwise they are considered gene
therapies) to change their biological characteristics,
or cells or tissues not intended to be used for the
same essential functions in the body. They can be
used to cure, diagnose, or prevent diseases.

Tissue-engineered medicines: these contain cells or
tissues that have been modified so they can be used to
repair, regenerate, or replace human tissue, which may
also contain a device component, such as a scaffold.

In the EU, these products belong to the overarching
classification of Advanced Therapy Medicinal Products
(ATMPs).

As prescribed in Chapter 1, this document focuses
on autologous CAR-T case study, which is classified
as an ex vivo gene therapy and therefore regulated as a
gene therapy. However, since this modality is cell-based,
and therefore shares a lot of the same regulatory con-
siderations as other cell therapies, the term “cell-based
therapy” is used throughout this document where such
inclusiveness is appropriate, which also distinguishes this
document from A-Gene.

The approval of autologous CAR-T products has
shaped the regulatory thinking of these advanced thera-
pies compared to other biologics. While this chapter uses
autologous CAR-T as an example to illustrate various
CMC principles, many of the concepts presented here
are applicable and beneficial to a broader profile of
cell-based products-both genetically modified and un-
modified (e.g., mesenchymal stem/stromal cells (MSCs),
natural killer (NK) cells, induced Pluripotent Stem Cell
(iPSC)-derived products), and cell-based combination
products. As the field continues to pursue allogeneic
approaches, the regulatory landscape will take shape to
accommodate its specific considerations or requirements.

The authors acknowledge that regulations and
standards are constantly evolving and that this chapter
is written to capture a snapshot in time of current regu-
latory considerations and standard activities. Where the
principles apply to both in vivo gene therapies and cell-
based therapies, cross-references to the relevant A-Gene
sections are made throughout this chapter.

Regulatory Considerations

Currently, there are pathways for regulatory review and
approval for cell and gene therapies in numerous major
markets; three of the most advanced include: United
States (US), Europe, and Japan. This section of the chap-
ter covers the regulatory frameworks in these three major
markets, regulatory interactions including accelerated
regulatory pathways, information to be included in the
electronic Common Technical Document (eCTD), and
submission content.
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REGULATORY FRAMEWORK

The novel and diverse nature of cell-based therapies has
resulted in evolving regulatory frameworks to support
these products in the three major markets. As regulatory
agencies have increased experience with this family of
products, they will further define guidance to facilitate
therapeutic development to address patients’ unmet needs.

United States

In the US, regenerative medicine therapies are regulated
by the FDA Office of Tissue and Advanced Therapies
(OTAT) within the Center for Biologics Evaluation and
Research (CBER). OTAT engages in extensive pre-sub-
mission communication with sponsors/applicants and
conducts regulatory review of applications for investiga-
tional use and marketing approval, operating within the
Prescription Drug User Fee Act (PDUFA) timeframes.
OTAT also participates in the wider scientific community
by reviewing manuscripts and grant proposals, editing,
and participating in and organizing scientific conferences.
Applications for cellular and gene therapy products are
first reviewed and evaluated by the Cellular, Tissue, and
Gene Therapies Advisory Committee (CTGTAC) within
OTAT. OTAT is comprised of 5 divisions in addition to
the Office of the Director:*

« Division of Cellular and Gene Therapies (DCGT)

« Division of Clinical Evaluation and Pharmacology/
Toxicology (DCEPT)

« Division of Human Tissues (DHT)

« Division of Plasma Protein Therapeutics (DPPT)

« Division of Regulatory Project Management (DRPM)

DCGT, DCEPT, and DPPT constitute the main re-
view disciplines of the regulatory review process: Product
(specifically DCGT and DPPT), Preclinical (pharma-
cology/toxicology), and Clinical (specifically DCEPT).
References for the regulatory process of OTAT include
the following sources:

o Cellular and Gene Therapy Guidance Documents

« CBER-CDRH Cross-Center Guidance Documents

« Cellular, Tissue, and Gene Therapies Advisory
Committee (CTGTAC)

o Cellular and Gene Therapy Products

It is likely that OTAT will obtain independent
expert advice via an Advisory Committee meeting
for marketing applications for first-in-class cell-
based therapies. The CTGTAC reviews and evaluates
available data relating to the safety, efficacy, and
appropriate use of human cells (https://www.fda.gov/ad-
visory-committees/blood-vaccines-and-other-biologics/
cellular-tissue-and-gene-therapies-advisory-committee).

OTAT has specific goals with respect to chemistry,
manufacturing, and controls (CMC), preclinical and
clinical investigations, and safety issues related to human
tissues. For CMC, the objectives of OTAT are aimed at
enhancing quality, consistency, and performance of
advanced therapeutics through development of strate-
gies and methods for improved raw materials sourcing,
manufacturing, and product characterization (including
test methods, standards, identification of critical quality
attributes (CQAs), and pursuit of related biological in-
vestigations). For preclinical and clinical investigations,
the goals of OTAT are aimed at enhancing safety and
effectiveness of advanced therapeutics through estab-
lishing in silico, in vitro, and in vivo preclinical models
and conducting analyses to increase understanding of
clinical trial design issues and patient characteristics that
determine outcomes. For safety issues related to human
tissues, OTAT aims at enhancing safety and eftectiveness
of donor screening tests by contributing to research
on the development of devices and technologies used
in sourcing, manufacturing, processing, and testing of
tissues and advanced therapeutics.

It should be noted that cell and gene therapy products
are regulated by both the Public Health Service Act with
respect to compliance with Good Tissue Practice (Donor
testing and screening; section 361) and with respect to
requirements for a Biologic License (section 351) and reg-
ulation as drugs under the Food, Drug and Cosmetic Act.

Additional resources: CBER grants

CBER awards grants to support research projects aimed
at studying and recommending improvements for the
advanced manufacturing of biological products, includ-
ing the investigation and development of innovative
monitoring and control techniques. The funded research
addresses knowledge and experience gaps identified for
emerging manufacturing and testing technologies and
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supports the development and adoption of such tech-
nologies in the biological product sector.

In 2018, as part of its commitment to achieving the
goals of the 21st Century Cures Act, a law enacted in 2016
that allocates $500 million over 9 years to help accelerate
medical product development and bring new innovations
and advances to patients who need them faster and more
efficiently, CBER awarded nearly $3 million in grants to
support research at five institutions aimed at developing
more innovative, consistent, and dependable manufac-
turing of biological products. The agency continues to
support efforts to develop the standards and policies
needed to foster the effective and efficient development
and adoption of new manufacturing platforms.

Particular consideration is given towards issuing
grants to study continuous manufacturing of drugs and
biological products (and similar innovative monitoring
and control techniques) as a counterpoint to “batch”
technology, a process that involves many stops and
starts in a series of manufacturing steps. The aim is to
address inefliciencies, delays, and risks of introducing
human error into manufacturing processes that such
breaks inherent to batch technology can cause. From the
perspective of the FDA and CBER, continuous manu-
facturing has significant potential to improve the agility,
flexibility, cost, and robustness in the development of
manufacturing processes for a wide variety of therapeutic
products. Thus, expert FDA staff issue grants to enhance
knowledge of novel continuous manufacturing technol-
ogies and develop scientific standards and policies for
articulating how the FDA will evaluate these technologies
as part of regulatory submissions for new products.

The main grant application portal can be found at
https://www.grants.gov/. Grants awarded by the FDA
(including those awarded specifically by CBER) are
listed, along with contact information for the grant
management specialists who are administrating the
grants and specific instructions for each grant proposal.
Applicants prepare and submit their applications through
the https://www.grants.gov/ workspace and track their
submissions through the FDA eRA Commons system.

Europe

The regulatory agency governing advanced therapies
medicinal product (ATMP) marketing applications

assessment in the European Union and European
Economic Area (EEA; the EU plus Lichtenstein, Iceland,
and Norway) is the European Medicines Agency (EMA),
and within the Agency, the Committee for Medicinal
Products for Human Use (CHMP) and the Committee
for Advanced Therapy (CAT) are the main committees
evaluating these products. Others within the agency are
also involved in the review of applications, such as the
Committee for Orphan Medicinal Products (COMP; for
ODD), the Pediatric Committee (PDCO; for PIP), the
Pharmacovigilance Risk Assessment Committee (PRAC;
for MAA), or working parties, including the Scientific
Advice Working Party (SAWP; for Scientific Advices).
ATMP products are regulated by EU Regulation (EC)
No. 1394/2007.

The EU, unlike the US, does not have an entirely
centralized system of approvals for market authorization,
and sponsors may seek market authorization for some
medicinal products within individual EU member states.
However, all ATMPs must pursue approval under the
EMA’s centralized procedure because the evaluation of
these products is considered to require broad and diverse
scientific expertise from across all states under EMA
jurisdiction. In addition, the scientific and technical re-
quirements needed to demonstrate the quality, safety, and
efficacy of ATMPs are particularly unique as compared
to other medicinal products.

If the ATMP will be used on a non-routine basis with-
in a hospital environment and under the responsibility
of a medical practitioner, the ATMP may qualify to be
regulated under the “Hospital Exemption” scheme. It
will not be considered as a “medicinal product” and not
regulated under the scope of EU Directive 2001/83/EC
on medicinal products for human use. The preparation
and manufacturing of such medicinal products will in-
stead be regulated at the national level in the individual
member states.

In addition, and as with any other medicinal products,
if the ATMP is intended for treatment of a rare condition,
it may be eligible for the orphan drug designation.

Of note, in the EU, in addition to the EMA, all EU
member states have national competent authorities.
Germany, for example, has two agencies: one dedicated
to ATMPs and biologicals (the Paul Ehrlich Institute,
PEI) and another for all other products (the BEARM).
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In addition, since 1 January 2021 and following
the UK’s decision to leave the EU, the Medicines and
Healthcare products Regulatory Agency (MHRA) is the
UK'’s standalone medicines and medical devices regulator.

ATMP classification

In order to get confirmation of the classification of a
medicinal product, developers of cell-based therapy
can request a formal ATMP classification from the
CAT (requests for ATMP classification should be sent
to advancedtherapies@ema.europa.eu). The procedure
allows them to receive confirmation that their medicine
based on genes, cells, or tissues meets the scientific cri-
teria that define ATMPs, and is of particular interest for
borderline products. The CAT will deliver its scientific
recommendation after consultation with the European
Commission within 60 days of receiving the request. Cell-
based medicinal products can be classified as somatic cell
therapy medicinal product (sCTMP) or tissue-engineered
product (TEP), according to the primary mode of action.
While sCTMP action is through pharmacological activity
(e.g., release of neutrophic factors), TEP is intended to
regenerate, repair or replace a human tissue. Regarding
medicinal product containing genetically modified cells,
they can be classified either as gene therapy medicinal
products (GTMP) if the target genetic sequence provides
the therapeutic effect, or as SCTMP if the target genetic
sequence has another purpose (for example a manufac-
turing purpose for the generation of induced pluripotent
stem cells). Gene modified cellular products like CAR-T
cell therapies are classified as gene therapy medicinal
product (GTMP). Positioning a product in the ATMP
category gives developers an early opportunity to engage
with regulators, clarifies the applicability of downstream
regulatory processes, and opens the door to incentives
designed specifically for ATMPs.

Japan

Japan has two main regulatory authorities that are indepen-
dent agencies with distinct roles during the drug approval
process: the Ministry of Health, Labor, and Welfare (MHLW)
is responsible for publishing regulatory guidelines, managing
advisory committees, and providing final authorizations for
applications; and the Pharmaceuticals and Medical Devices

Agency (PMDA), which is responsible for regulatory and
scientific review (i.e., Office of Cellular and Tissue-based
Products), and Good Manufacturing Practice (GMP).

Following a major reform in 2013, Japan created two
regulatory paths to support and expedite the approval of
regenerative medicines. In the ‘drug’ track, regenerative
medicine products (RMPs) sponsored by companies are
regulated by the Pharmaceuticals and Medical Devices
(PMD) Act, in which, after demonstration of safety and
presumed clinical benefit, PMDA issues a time-limited
market approval under the condition that the clinical
benefit is demonstrated within seven years. As a result,
the product becomes available for clinical use, and data
collected from that period can be used for final confir-
mation of safety and efficacy.

The ‘clinic’ track is regulated by the Regenerative
Medicine (RM) Act, and relates to regenerative prod-
ucts that are used in clinical research (other than clinical
trials) in an exploratory way, usually by physicians,
medical institutions, or outside companies with appro-
priate licenses. Clinical research under the RM Act has
different research and regulatory standards than clinical
trials under the PMD Act, and is usually a cheaper and a
less stringent way to evaluate efficacy of a GTP product,
particularly one that is not ready for clinical trials. If the
data collected during this track are positive, a sponsor
may use the data to inform and initiate an application
for a clinical trial under the PMD Act track.

In addition to the three regions, other global regula-
tory agencies are listed in Table 2-1.

HEALTH AUTHORITIES AND SPONSOR MEETINGS
Development of innovative investigational products such
as cell-based therapies often introduce unique challenges
due to unknown safety profiles, complex manufactur-
ing technologies, incorporation of innovative devices,
and the use of cutting-edge testing methodologies. In
recognition of the complex nature of cell-based therapy
products, most health authorities (HAs) have introduced
informal consultations to allow sponsors to obtain feed-
back early in the product development (in addition to
the conventional meetings).
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Table 2-1: List of global regulatory agencies

Country Regulatory Agency Website link
United States Food and Drug Administration (FDA) | https://www.fda.gov/vaccines-blood-biologics/
cellular-gene-therapy-products
Canada Health Canada https://www.canada.ca/en/health-canada/
services/drugs-health-products/biologics-
radiopharmaceuticals-genetic-therapies/
applications-submissions.html
European Economic Area European Medicines Agency (EMA) https://www.ema.europa.eu/en
(European Union + Iceland,
Lichtenstein and Norway)
China National Medical Products https://www.emergobyul.com/resources/china/
Administration (NMPA) china-food-drug-administration
Japan Pharmaceuticals and Medical https://www.pmda.go.jp/english/
Devices Agency PMDA
Korea Pharmaceutical Affairs Act (PAA) https://www.mfds.go.kr/eng/index.do
Ministry of Food and Drug Safety
(MFDS)
India Central Drugs Standard Control https://cdsco.gov.infopencms/opencms/en/
Organization (CDSCO) Home
Australia Therapeutic Goods Administration https://www.tga.gov.au
(TGA)
United Kingdom Medicines and Healthcare products | https://www.gov.uk/government/organisations/
Regulatory Agency (MHRA) medicines-and-healthcare-products-regulatory-
agency
FDA (US) and seek advice regarding CMC, nonclinical, and clinical

Meetings between FDA and sponsors occur at critical
junctures during the life cycle of product development
and are aimed at minimizing wasteful expenditures of
time and resources. These interactions can be in the form
of informal and formal meetings, which are discussed in
subsequent sections.

Informal meeting: INTERACT

Sponsors applying to the FDA can obtain a prelimi-
nary consultation with the FDA through the INitial
Targeted Engagement for Regulatory Advice on CBER
producTs (INTERACT) meeting prior to a pre-IND
meeting (in effect replacing the pre-pre-IND meeting).*
INTERACT meetings are proposed to become part of
the formal PDUFA meeting according to the PDUFA VII
Commitment Letter.’ The INTERACT meeting, available
only for cell and gene therapy (CGT) products, gives the
sponsors the opportunity to access the FDA much earlier

areas, particularly if innovative manufacturing or testing
is used. Actual topics of discussion are at the discretion
of FDA; therefore sponsors are encouraged to reach out
to FDA on whether they will receive clinical input. This
meeting is non-binding in nature, which means that a
sponsor is not bound to pursue a particular regulatory
pathway.

The INTERACT meeting can: 1) assist sponsors
conducting early product characterization and preclin-
ical proof-of-concept studies; 2) initiate discussion for
new delivery devices; 3) inform sponsors about overall
early-phase clinical trial design elements; and 4) identify
critical issues or deficiencies for sponsors to address in
the development of innovative products.

An INTERACT meeting is not intended to take the
place of a pre-IND meeting, which occurs prior to the
submission of an IND to discuss the scope and design of
planned initial studies, design of animal studies needed
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to support human clinical testing, and the format for
the IND. Conversely, an INTERACT meeting also is
not a venue to provide advice to sponsors who have
yet to initiate any product development activities.
Prior to requesting an INTERACT meeting, a spon-
sor needs to have selected a specific investigational
product or a product-derivation strategy to evaluate
in a clinical study.

Optimizing the strategic value for the time of the
meeting relative to product development might be the
sponsor’s greatest challenge when seeking an INTERACT
meeting. Anecdotal evidence suggests that the meeting
might be declined if it is requested too early in the pro-
cess at a point when a product candidate has not been
established, or when it is considered too late, after a Tox
program has already been developed/implemented.

Informal meeting: CATT

The CBER Advanced Technologies Team (CATT) was
established to create an interactive platform for pro-
spective developers to seek advice and feedback from
CBER staff regarding advanced manufacturing and
testing technologies that fall under the scope of CBER
regulation. In addition, these technologies may have
regulatory implications or have a significant impact on
product development and CMC. Meetings with CATT
can be requested during the preclinical stage; however,
inquiries can also be made to discuss new technologies
that are not part of a specific project.

The CATT will facilitate discussion of inquiries or
responses to meeting requests pertaining to advanced
manufacturing technologies that are intended to be
implemented in the development of products regulat-
ed by CBER. Inquiries or meeting requests submitted
to the CATT should focus on novel technologies that
can have a significant impact on product development,
manufacturing process, and control strategies, and may
also have regulatory implications. This includes man-
ufacturing and analytical methods for those products
or classes of products for which the center has limited
experience with the manufacturing or development
process. Details on the process for submitting inqui-
ries/meeting requests to CATT can be found here:
https://www.fda.gov/vaccines-blood-biologics/indus-
try-biologics/cber-advanced-technologies-team-catt

Formal meetings
Formal milestone meetings under PDUFA include pre-
IND, end-of-phase 1 (EOP1), EOP2, and pre-Biologics
License Application (pre-BLA) meetings. For most cell
and gene therapy manufacturers, the product undergoes
revision and evolution as more data are gathered and
deeper product knowledge is gained throughout product
development. For example, changes to the manufacturing
process can occur, which may potentially impact the
product’s critical characteristics and therefore its clinical
outcomes. It is therefore important for manufacturers to
perform risk assessment, report these changes, and seek
advice from health authorities during the product life
cycle to support a streamlined pathway to commercial-
ization. Further discussion on managing changes during
manufacturing is provided in the Comparability section.
During the life cycle of drug development, sponsors
may seek advice from the FDA with regard to several top-
ics, including (but not limited to) the following: regulatory
concerns, clinical/statistical concerns, safety concerns,
product quality concerns, clinical pharmacokinetics and
pharmacology, nonclinical pharmacokinetics and phar-
macology, and pediatrics. When soliciting feedback, the
FDA advises sponsors to keep in mind that FDA policy
positions are typically documented and described in FDA
guidances, Manual of Policies and Procedures (MAPPs),
and Standard Operating Policy and Procedures (SOPPs).
Complex scientific and technical drug development ques-
tions should be directed to the FDA regulatory project
manager (RPM). General questions that cannot be an-
swered by using existing resources can be directed to an
FDA RPM or to the designated enhanced communication
staff within each FDA center. The FDA will either respond
to the questions or redirect the sponsor to an alternative
pathway for receiving a response (e.g., other FDA subject
matter experts or the formal meeting request process).
Details on the available meetings between the FDA and
sponsors are described in the following sections and sum-
marized in Figure 2-1. This figure simply provides a chrono-
logical guide; it is not meant to reflect actual timescale.
The FDA offers four types of meetings with requesters
seeking advice relating to the development and review of
INDs and biologics, and drug or biological product mar-
keting applications under reauthorizations of the PDUFA:
Type A, Type B, Type B (end of phase [EOP]), and Type C.¢
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Figure 2-1: Interactions with FDA for Regenerative Medicine

IND submitted
RMAT/BT Meetings
Research . pre-l Phase| Phasell Phase lll
clinica (if needed)
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_____________________________________________

IND Milestone Meetings
(EOP1, EOP2, Pre-BLA)

« Type A meetings are necessary for an otherwise
stalled product development program to proceed or
to address an important safety issue. It is important
to point out that Type A meetings are only granted

Pre-IND
Meeting

for stalled product development due to an action
taken by the FDA, and not for an issue from the
developer side. Topics that are often covered by Type
A meetings include dispute resolution as described
in 21 CFR 10.75, 312.48, and 314.103, clinical holds,
receipt of an FDA Nonagreement Special Protocol
Assessment letter, FDA regulatory action other than
an approval (must be requested within 3 months of
action), and FDA issuance of a refuse-to-file letter.

Type B meetings cover pre-investigational new

drug applications (pre-INDs), pre-biologics license
applications (pre-BLAs), pre-emergency use autho-
rization, FDA regulatory actions other than approval
(must be requested within 3 months of action), risk
evaluation and mitigation strategies, post-marketing
requirements outside the context of the review of a
marketing application, and development programs
for products granted breakthrough therapy designa-
tion (BTD) and/or RMAT designation status.

« Type B Comprehensive Multidisciplinary RMAT
meeting’ is a comprehensive discussion of the drug
development program, including planned clinical
trials and plans for expediting the manufacturing
development strategy. The meeting must be held
within 6 months of designation granted and
follows the same PDUFA timelines as for any Type

BLA submitted

Interactive Review

Marketing Authorization

BLA Review: 10 months
from filing date

Priority Review: 6 months
from filing date

2 month filing determination
period

BLA Milestone meetings
(PMC/PMR)

>
>

Meetings Related to
Supplements

PAS: 4 Months

Others: 6 months

>

B meeting. The objective of the meeting includes
agreement on Phase III clinical trial (or pivotal trial
that provides primary evidence of clinical efficacy for
BLA), potential surrogate or intermediate endpoints
in support of accelerated approval, agreement clinical
development plan, and plans for expediting the
manufacturing development strategy.

« Type B (EOP) meetings include certain end-of phase

I meetings of products considered for marketing
approval under 21 CFR part 312, subpart E, or 21 CFR
part 314, subpart H, or similar products and end-of-
Phase II or pre-Phase III meetings (21 CFR 312.47).

Type C meetings are any meeting other than Type A,
Type B, or Type B (EOP) meeting regarding the devel-
opment and review of a product, including meetings to
discuss adequacy of facility design and establishment
issues, and to facilitate early consultations on the use
of a biomarker as a new surrogate endpoint that has
never been previously used as the primary basis for
product approval in the proposed context of use.

There are three meeting formats: face to face, tele-

conference/videoconference, and written response only
(WRO). In face-to-face meetings, the majority of attendees
participate in person at the FDA. WRO responses are sent
to requesters in lieu of meetings conducted in one of the
other two formats. Most meetings shifted to WRO format
as a significantly reduced number of face-to-face meetings

were being granted, and FDA adjusts their resources for
efficiency. The FDA does permit follow-up questions/
clarifications to its WRO feedback in many cases.
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Table 2-2: Summary of PDUFA meeting management procedural goals

Meeting FDA FDA Receipt FDA Preliminary Requester FDA Scheduled FDA Meeting
Type Response of Meeting Responses to Response to Meeting Date Minutes to
to Request Package Requester (if FDA Preliminary  (days from Requester (if
applicable) Responses (if receipt of applicable)
applicable) request)
A 14 days With meeting No later than -- Within 30 days 30 days after
request 2 days before meeting
meeting
B 21 days No later than No later than - Within 60 days 30 days after
30 days before | 2 days before meeting
meeting meeting
B (EOP)* | 14 days No later than No later than No later than 3 Within 70 days 30 days after
50 days before | 5 days before days after receipt meeting
meeting** meeting of preliminary
responses
(o] 21 days No later than No later than No later than 3 Within 75 days 30 days after
47 days before 5 days before days after receipt meeting
meeting*** meeting of preliminary
responses

* EOP=end of phase

**|f the scheduled date of a Type B (EOP) meeting is earlier than 70 days from FDA receipt of the meeting request, the requester’s
meeting package will be due no sooner than 6 calendar days after FDA response time for issuing the letter granting the meeting.

***|f the scheduled date of a Type C meeting is earlier than 75 days from FDA receipt of the meeting request, the meeting package
will be due no sooner than 7 calendar days after the FDA response time for issuing the letter granting the meeting. Note that for
Type C meetings that are requested as early consultations on the use of a new surrogate endpoint to be used as the primary basis
for product approval in a proposed context of use, the meeting package is due at the time of the meeting request.

Pre-IND meetings

Pre-IND meetings are Type B meetings and are meant to
initiate dialogue regarding product development in its early
stages, with the aim of understanding the mechanism of
actions of the drug and possible study designs. They can
prevent clinical hold issues from arising and aid sponsors
in developing a complete IND. Pre-IND meetings are for
cell-based products that are too mature for an INTERACT
program and permit a multi-disciplinary assessment of
CMC, pharmacology/toxicology, clinical, and other regula-
tory topics for a future IND sponsor to prepare for that IND.

Clinical Meetings — End of Phase

End of Phase (EOP) meetings serve to evaluate the
next clinical phase plan and protocols, the adequacy of
current studies and plans to assess safety and efficacy,
and the adequacy of manufacturing and testing plans to
support the next clinical phase studies.

EOP1 meetings are meant to review and reach agreement
on the design of Phase II controlled clinical trials and to

discuss issues related to the proposed drug development
program. Because of limited resources, the FDA has
traditionally encouraged sponsors to request an EOP1
meeting only for drugs intended to treat life-threatening
and severely debilitating illnesses, particularly situations
where approval based on Phase II trials or accelerated
approval may be appropriate. Thus, EOP1 meetings
may be particularly useful for sponsors developing cell
therapy products.

EOP2 meetings serve to evaluate the Phase III plan and
protocols, the adequacy of current studies and plans to
assess safety and efficacy, evaluate the human factors
validation plan, and identify any additional information
necessary to support a marketing application for the uses
under investigation, allowing for preparation for com-
mercial manufacturing. The FDA encourages sponsors
to request an EOP2 meeting.

All EOP meetings are Type B meetings and subject to
different timelines as summarized in Table 2-2. From a
CMC perspective, by the end of the Phase I clinical studies,
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the sponsor should have a very robust knowledge of the
manufacturing process and have started preparing for the
Phase III clinical materials that will be representative of the
commercial product. For cell-based therapy products, this
timeline is not straightforward. As previously discussed,
the clinical results in cell-based therapy products is often
ahead of the CMC development. Clinical Phase II (or
pivotal) and Phase III (if needed) timelines are condensed
and, as a result, the CMC development must be expedited.

In preparation for the EOP2 meeting, the sponsor
should take the opportunity to seek advice from the FDA
that the current data package, in addition to the potential
planned studies, will be sufficient for a BLA submission.?
It is recommended that sponsors request a CMC-focused
EOP2 meeting to ensure that there is sufficient time ded-
icated to CMC discussions, while the pre-BLA meeting
can focus on other regulatory matters. Typical topics
discussed during the EOP2 meetings include, but are not
limited to: release specifications and justifications, overall
control strategy with definitions of critical quality attri-
butes (CQAs) and critical process parameters (CPPs),
manufacturing process and analytical assay validation
plans, and stability data to support product storage
and shelf-life. At such a meeting, sponsors should also
discuss readiness/plans for the device (used for product
administration) and/or companion diagnostics that will
be part of the marketed product.

Pre-BLA meetings are meant to familiarize FDA review-
ers with the format and content of the planned marketing
application, including labeling and risk management
activities, presentation and organization of data, dataset
structure, acceptability of data for submission, and the
projected submission date of the marketing application.
They are also intended to uncover major issues, identify
studies intended to establish the drug’s safety and efficacy;,
discuss the status of pediatric studies, and discuss statis-
tical analysis methods and results. The FDA encourages
sponsors to request pre-BLA meetings for all planned
marketing applications.

EMA and EU national agencies (Europe)

Like the FDA, the EMA and the EU national competent
authorities (NCA) offer a number of opportunities for
sponsors to discuss scientific, technical, and regulatory

topics with the agency(ies) at any stage of the develop-
ment. The choice of reaching out to national agencies
or to EMA is dictated by the stage of development,
the questions to be raised, and more importantly, the
overall objective of the advice (specific clinical study;,
overall development, etc.), and should be determined
on a case-by-case basis. Of note, national agency
experts serve as members of the EMA’s scientific com-
mittees, working parties, or in assessment teams. A list
of national competent authorities can be found here:
https://www.ema.europa.eu/en/partners-networks/
eu-partners/eu-member-states/national-competent-au-
thorities-human#list-of-national-competent-authori-
ties-in-the-eea-section.

Though meetings with the EMA provide oppor-
tunities for developers in industry to discuss product
development strategies with the regulators and clarify
interpretations of the regulations, there are, in general,
relatively few guidance documents to help companies
prepare for meetings with the EMA compared with the

FDA. For developers who do not have the experience of
meeting the EMA or submitting a briefing document,
there is the possibility to submit pre-submission meet-
ing requests to clarify the content of the document (no
scientific assessment performed at this stage).

Innovation Task Force and Innovation Network

In an effort to provide sponsors of emerging therapies
and technologies early access to the EMA and to ensure
coordination across all moving parts of the regulatory
process, the EMA offers the support of the Innovation
Task Force (ITF).>'*"" ITF is comprised of experts from
scientific, regulatory, and legal sectors, and core members,
who are appointed based on competence, areas of interest,
and commitment to participate in meetings relating to
their specialized area. ITF briefing meetings are informal
and non-binding and are intended to offer early feedback
on innovative medicinal products and technologies and
their impact on regulatory and scientific proceedings.
Such meetings are intended to complement and reinforce
existing formal procedures (e.g., CHMP scientific advice,
ATMP classification and certification, and designation
of orphan medicines) and prepare the sponsor for such
procedures should they be necessary along the regulatory
track for the development program. The meetings are
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free of charge and last 1.5 hours. After the meeting, the
sponsor will provide meeting minutes to the ITE.

In addition, since 2015, the ITF has been supported
by the Innovation Network. The Innovation Network is
comprised of innovation offices from national compe-
tent authorities (NCAs) across the EU. The aim of the
network is to improve regulatory support for medicine
developers at national and EU levels and make this more
appealing to innovators."

Scientific advice and protocol assistance from the EMA

Early engagement with the EMA is a key driver of faster,
and more often, successful registration. The EMA pro-
vides developers scientific advice and protocol assistance
on the most appropriate way to generate robust evidence
on a medicinal product’s benefits and risks."* Sponsors
can request meetings with the EMA for overall advice on
the topics of choice, and there is no limit to the number of
scientific advice meetings (or protocol assistance as it is
called for products with orphan drug status) that can be
requested during the development of a given cell therapy.

EMA scientific advice and protocol assistance are de-
livered by CHMP on the recommendation of the SAWP;
for cell-based medicinal products, the two rapporteurs
assigned to the procedure and in charge of preparing the
recommendations are appointed from the CAT. This advice
is meant to support the timely and sound development
of high-quality, effective, and safe medicines, and may be
sought at any stage of a product’s development program.
To request a scientific advice (or protocol assistance),
developers must submit a briefing document on the IRIS
portal hosted by the EMA, accompanied by information
to be filled in online.

Developers may ask questions relating to such topics as
manufacturing, chemical, pharmaceutical, and biological
aspects of product development, clinical and nonclinical
aspects of development, and data analysis and statistics. In
addition, for products that have received the orphan drug
designation, developers may inquire about the demonstra-
tion of significant benefit of the medicinal product over
existing (and approved) treatments. Furthermore, the EMA
offers advice for post authorization safety studies (PASSs)
to improve the design of studies meant to collect further
information on a product’s safety once it is on the market.

With regard to timelines, once the request (including a

briefing document) is submitted to the EMA, a validation
of usually 3-4 weeks will take place. Once the briefing
document (with possible revisions as per the request of
the agency) is validated, the procedure (Day 0) will start
with the first SAWP meeting. During the second SAWP
meeting (one month after the first one), it will be decided
whether there is a need for a meeting with the Applicant.
If no meeting is required, the SAWP will finalize its recom-
mendations and the final advice letter will be release by the
CHMP at Day 40 of the procedure. If a meeting is deemed
appropriate, it will take place at the third SAWP meeting
(hence at Day 60) and followed by the approval of the final
advice letter by the CHMP at Day 70 of the procedure.

It should be noted that the EMA charges an adminis-
trative fee for advice (reduced fees are available if the de-
veloper has a small and medium enterprise (SME) status,
for ATMP, and orphan drugs). Importantly, patients (or
patients’ representatives) may be called upon to provide
comments or attend meetings with the EMA.

Scientific advice from EU national agencies

In addition to the EMA, most if not all EU national
agencies do offer scientific advice. Fees are variable
depending on the agency, topics, and number of ques-
tions. The procedure is highly similar: in most agencies, a
meeting request should be submitted including proposed
meeting dates and questions. Some agencies do request
the briefing document at the same time (as EMA does).
Once the Agency validates the request, confirmation of
the meeting date will be sent to the developer as well
as the deadline to provide the briefing package and the
presentation. Indeed, all scientific advice at the national
level includes a meeting during which the questions are
discussed. Following the meeting, minutes and/or final
advice (written) will be sent to the developer.

Simultaneous national scientific advice

Developers can receive scientific advice nationally from
EU national competent authorities (NCAs) or from the
EMA. Depending on the overall clinical development,
when national advice is sought, it is often requested
from more than one NCA. To address this situation and
aim towards more harmonization and optimization, in
February 2020, the Innovation Network started a pilot
program for simultaneous national scientific advice
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(SNSA) to provide an avenue for regulatory interactions
for developers in which scientific advice can be requested
from two NCAs simultaneously, optimizing the quality
and consistency of such advice." The initial phase was
a success and the SNSA has been extended until August
2024." The participating NCAs for the pilot program
are from Austria, Belgium, Czech Republic, Finland,
Germany, Hungary, Italy, Norway, Poland, and Spain
(participation has been kept optional for NCAs from
other member states as well). SNSA meetings and topics
for discussion are identical to single national scientific
advice currently offered by NCAs.

Developers can apply for a SNSA by sending an in-
formal letter of interest to one of the two selected NCAs
or by using an existing application form. The applicant
should propose two preferred NCAs (i.e., based on the
list of NCAs volunteering for the SNSA pilot), after which
the NCAs accept or deny the request for advice. In case
one NCA is not able to join the SNSA, the applicant can
suggest an alternative NCA, keep the procedure as a stan-
dard national scientific advice request, or withdraw the
whole application. Assuming both NCAs can participate,
one NCA will take over the lead of the procedure (by mu-
tual agreement with the other NCA) as the coordinating
agency and coordinate the advice procedure, acting as
the main contact point with the applicant and the other
NCA. The timeline of the SNSA will also be mutually
agreed on by both NCAs, respecting the preferred dates
of the applicant as far as possible. Briefing documents
and questions need to be sent to both NCAs separately,
considering special requirements with regard to submis-
sion timelines, template, scope, content, and extent of the
documents of each NCA; and assistance can be provided
by the coordinating NCA. The formal validation of the
scope, focus of questions (and corresponding rationales)
contained in the briefing documents will be reviewed
independently by each NCA. In case of any queries (e.g.,
validation questions raised by one of the NCAs towards
the applicant), the coordinating NCA will get in touch
with the applicant. The applicant is not allowed to add
new questions or change questions or data during the
course of the SNSA procedure. Both NCAs will be rep-
resented by the respective national experts equal to the
national procedures. The meeting minutes will be drafted
by the applicant based on the common template provided

and sent to each NCA for review and comments. The
final document reflects the formal SNSA opinions from
both NCAs, based on mutual agreement between them.
Potential requests for clarification from the applicant
(e.g., on the scientific regulatory opinions provided in
the context of the formal SNSA) might be accepted and
handled in agreement between both NCAs and in com-
pliance with their respective procedures, whereas new
questions from the applicant would be dealt with in a
follow-up advice request. Fees will be based on the cost
regulations of each NCA involved.

PRIME scheme and meeting

The PRIME (PRlority MEdicines) scheme provides early
and enhanced scientific and regulatory support to me-
dicinal products that have the potential to significantly
address patients’ unmet medical needs. Any sponsor
engaged in the exploratory clinical trial phase of devel-
opment (i.e., prior to reaching a pivotal/registration study
and at a stage at which the EMA advice can be used to
refine the development) can submit an eligibility request
to enter the PRIME scheme. Sponsors should base their
request on the availability of preliminary clinical evidence
in patients indicating the promising activity of the me-
dicinal product and its potential to significantly address
an unmet medical need (proof of concept). Applicants
from the academic sector and micro-, small-, and me-
dium-sized enterprises may submit an eligibility request
at an earlier stage of development if compelling nonclin-
ical data in a relevant model provides early evidence of
potentially promising activity (proof of principle) and
first-in-man studies indicate adequate exposure for the
desired pharmacotherapeutic effects and tolerability.

As one of the unique features of the PRIME scheme,
the sponsor has an opportunity to participate in the
PRIME kick-off meeting with the CHMP/CAT rap-
porteur and their multidisciplinary assessment team,
including chairs of CAT, SAWP, COMP, PDCO, or PRAC,
as appropriate. The PRIME meeting usually takes place
two to three months after a product is accepted into
the PRIME scheme, and its purpose is to discuss future
steps in development support, including technical and
scientific assistance.

In addition to the kick-oftf meeting, the agency will
provide scientific advice at key development milestones
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and involve additional stakeholders such as health-tech-
nology-assessment bodies, in order to facilitate quicker
access for patients to the new medicine.

Parallel joint scientific consultation with regulators
and health technology assessment bodies

In an effort to coordinate the advice from HTA and
regulators, a pilot phase of joint advice was launched in
the EU, now under the format of a joint consultation.
There are strict eligibility criteria to apply and currently
8 meetings are granted per year. These meetings are 3
hours in duration and EMA as well as HTA may attend
on a voluntary basis.

It is not clear at the date of release of this chapter what
the future of such joint consultations will be.

Pre- submission interactions with the EMA and
meetings with (co)rapporteurs

Pre-submission interactions (PSI) with the EMA address
product-specific legal and regulatory issues, and are
intended to facilitate the validation of the marketing
authorization application. For PSI, applicants should
submit a briefing package that includes questions raised
to the EMA (e.g., overall compliance of the intended
submission package with applicable regulatory require-
ments, possible gaps in knowledge that could be useful
to discuss). If a meeting is deemed appropriate, EMA will
contact the applicant.

Pre-submission meetings (PSM) with the (co)rappor-
teurs in charge of the evaluation of the MAA per se are
meant to discuss scientific aspects and to support appli-
cants in submitting applications for smooth evaluation.
There is no specific timetable, though these meetings
should take place as soon as the (co) rapporteurs are
appointed by the Agency (usually around 6 months prior
to the filing of the MAA).

EMA-FDA Programs
Parallel Scientific Advice

The EMA and FDA jointly offer the parallel scientific ad-
vice (PSA) program to provide a mechanism for staff from
both the EMA and FDA to concurrently convey to spon-
sors their views on scientific issues during the development
phase of new medicinal products. These interactions are
meant to increase dialogue between the two agencies and

sponsors from the beginning of the life cycle of a new
product, provide a deeper understanding of the bases
of regulatory decisions, optimize product development,
and avoid unnecessary testing replication or unnecessary
diverse testing methodologies. The agencies conduct PSA
procedures according to the confidentiality arrangement
between the European Commission, EMA, and FDA.

PSA procedures usually occur at the request of the
sponsor, though, in special circumstances, the EMA or
FDA may also initiate the PSA process in full cooperation
with the sponsor. PSA requests should focus on specific
questions or issues involving the development of a medic-
inal product for which the sponsor desires to have further
scientific input from both the EMA and FDA. The PSA
procedures should focus on sharing information and
perspectives. Following PSA meetings, sponsors should
have a clearer understanding of the agencies’ respective
requirements and perspectives regarding the development
program discussed and, if divergent, the reasons for the
divergence. The FDA and EMA consider the best candi-
dates for PSA to be important medicinal products being
developed for indications lacking development guidelines
or for those indications for which existing EMA and FDA
guidelines differ significantly.

Sponsors wishing to nominate a product for a PSA
should address a single “Request for PSA” letter to both
emainternational@ema.europa.eu and US-FDA-EUR@
fda.hhs.gov. In this letter, the sponsor should provide
the following information: the product in development;
why a discussion with EMA and FDA staff would be
beneficial to the product’s development; specific ques-
tions requiring clarification; the desired goals for the
meeting; and an explicit authorization for the agencies’
comprehensive exchange of all information relevant to
the product, including trade secret information. Any
fees applicable for scientific advice at both agencies are
unaffected by the PSA status. If both agencies grant the
PSA request, the sponsor will receive an email from each
agency acknowledging the agreement and indicating the
primary contact person at each agency. The PSA process
generally corresponds to the 70-day timeline of SAWP
at the EMA and the timeline for a Type B meeting at the
FDA. The designated primary contact for each agency
will coordinate final meeting logistics with the spon-
sor, including timelines for submission of pre/meeting
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background information to both agencies. The two agen-
cies will conduct a pre-sponsor meeting teleconference
or videoconference (usually around day 60 of the 70-day
timeframe) to discuss the sponsor’s questions prior
to the meeting. The two agencies may also conduct a
post-sponsor teleconference or videoconference if need-
ed. The detailed timeline for this parallel review can be
found here: https://www.ema.europa.eu/en/documents/
other/timeline-european-medicines-agency-fda-paral-
lel-scientific-advice_en.pdf

If a sponsor’s request for a PSA is not granted, the
sponsor is free to pursue a scientific advice procedure
with each agency individually, following each agency’s
normal procedural rules. Both agencies may also engage
in a Consultative Advice procedure, as described below.

Consultative Advice

The Consultative Advice procedure allows sponsors to
request scientific advice from one regulatory agency
and concurrently notify the other regulatory agency
of the request.'® At the invitation of the first agency,
the second will participate in the sponsor meetings or
teleconferences, as able. Unlike the parallel scientific
advice process, the second agency will be expected to
only engage on top level issues. The review and sponsor
meeting will follow the timelines of the regulatory agency
from whom the sponsor initially seeks scientific advice.
Only the initially contacted regulatory agency will pro-
vide written scientific advice in accordance with standard
agency meeting procedures.

MHRA (UK)
Scientific Advice

A sponsor can ask for scientific advice from MHRA at
any stage of the initial development before submitting
an application for a marketing authorization (MA), and
during the pre-submission period for a variation to an
existing MA."” The types of advice a sponsor seeks from
MHRA can be on the topics of quality aspects (e.g., the
chemical, pharmaceutical, and biological testing), non-
clinical and clinical aspects, pharmacovigilance plans and
post-authorization safety study protocols, an application
for a variation or renewal, advice before publishing
advertising for a medicinal product, and changes to
labelling of packaging leaflets for medicinal products. It

may be possible to request scientific advice for a broader
scope that would cover a wide range of issues and would
not relate to only one development product. Broader
scope issues include any practical issues concerning
study design, risk management plans, and complex issues
of drug/device combination products.

The option to have a joint meeting with the MHRA
and the National Institute for Clinical Excellence (NICE)
is available. This option is useful if the sponsor would like
to have a discussion regarding study design that can cater
to both regulatory and NICE requirements. The MHRA
does not have pre-defined meeting slots but the average
lead time between submission of a meeting request and
the date of the meeting is about 3-4 months.

To request a meeting, the process is similar to EU
national agencies, i.e., submission of a meeting request
(MHRA form) that includes proposed dates, administra-
tive information, and proposed questions.

Innovation Office (I0)

Although the ‘standard’ Scientific Advice process is cer-
tainly useful for ATMP/CGT, the Innovation Office (I0)
provides some more targeted options that are probably
more relevant for cutting-edge technologies.'* The MHRA
Innovation Office offers regulatory information, advice,
and guidance to developers of innovative medicines who
seek early regulatory interactions in the UK. The IO is
open to all innovative queries, particularly those that
challenge the current regulatory framework. Examples
of topics open for discussion with the Innovation Office
include medicines, medical devices, and manufacturing
processes. For queries about regenerative medicines in
particular, the IO offers a Regulatory Advice Service for
Regenerative Medicine in the form of consolidated infor-
mation and guidance, reviewed by four independent and
UK-based agencies (Health Research Authority (HRA),
Human Fertilisation and Embryology Authority (HFEA),
Human Tissue Authority (HTA), National Institute for
Health and Care Excellence (NICE)) in addition to the
MHRA specialists.

MHRA request that interested parties submit their
query and they will receive a single, consolidated, con-
sidered, and confidential response within 20 working
days (depending on the complexity of the query) with
regulatory information, advice, and guidance to help
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plan their project. In some cases, when experts consider
the issues to be complex or requiring clarification, a
regulatory advice meeting may be proposed to discuss
the details of the query in more depth.

Innovative Licensing and Access Pathway (ILAP)
ILAP aims to accelerate the time to market, facilitating
patient access to medicines. These medicines include
new chemical entities, biological medicines, new indi-
cations, and repurposed medicines. The ILAP is open
to both commercial and non-commercial developers
of medicines (UK-based and or global). It compris-
es an Innovation Passport designation and a Target
Development Profile (TDP) and provides applicants
with access to a toolkit to support all stages of the design,
development, and approvals process."

The first step in the ILAP is the Innovation Passport
(IP) application. The IP is the mandated entry point to
the ILAP and is open to developers at the preclinical trial
stage through to the mid-development program point.
Eligibility criteria for the IP include:

« The condition is life-threatening or seriously debil-
itating, and there is a significant patient or public
health need.

o The medicinal product fulfills one or more of the
following specific areas:

a.) innovative medicine such as an ATMP or new
chemical or biological entity or novel drug device
combination;

b.) medicines being developed in a clinically signifi-
cant new indication for an approved medicine;

c.) medicines for rare disease and/or other special
populations such as neonates and children,
elderly, and pregnant women; and

d.) development aligning with the objectives for UK
public health priorities such as the Chief Medical
Officer, Department of Health and Social Care
(DHSCQ), or Life Sciences Sector Deal (including
those in Devolved Administrations, where
appropriate)

o The medicinal product has the potential to offer
benefits to patients.

Sponsors that wish to apply for an IP should complete
the submission form, after which they will be invited to

meet with the MHRA to discuss how their product fulfils
the three criteria (usually within 4-6 weeks following
receipt of the application form). Following the meeting,
the partners (AWTTC, MHRA, NICE, and SMC) will
jointly consider if the criteria have been fulfilled and
the outcome will be informed within 4 weeks. Once the
Innovation Passport has been acquired, then onward ac-
cess to the core ILAP components (Target Development
Profile assistance, kick-off meeting, etc.) have additional
associated timelines.

PMDA (Japan)

The PMDA provides opportunities for meetings between
sponsors and the Agency to allow for feedback and
guidance during clinical development.” In clinical trial
consultations for new drugs, PMDA checks whether a
proposed clinical trial complies with the requirements
for regulatory submission, taking into consideration
the ethical and scientific aspects of the development
program, the reliability of the clinical trial, as well as the
safety of trial subjects. The PMDA also gives advice to
facilitate the improvement of the clinical trial.

Since 2009, PMDA started providing prior assessment
consultations, which add value to the development pro-
cess through feedback from reviewers on CMC data, in
addition to efficacy and safety feedback on the product.
This consultation process constitutes part of the review
of the product once the application is submitted.

For sponsors that are located outside of Japan, it
is recommended to appoint a Japanese Marketing
Authorization Holder (MAH). The sponsor can request
meetings with the PMDA through the MAH, who can
also assist with translation and interpretation, since all
communications and submission forms are in Japanese.

CMC SUBMISSION CONTENT FOR CLINICAL TRIALS

Electronic Common Technical Document

The electronic Common Technical Document (eCTD)
provides the backbone for providing information re-
garding CMCs. Modules 2 and 3 include sections and
definitions for drug substance (DS) and drug product
(DP). It should be noted that these data are expected to
evolve over time as the sponsor optimizes production
processes and formulation of the drug. Information to be
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provided about the drug substance includes the proper
identification, quality, purity, and potency of the active
ingredient, with an emphasis on the identification and
control of raw materials and the new DS. Information
to be provided about the DP is similar to that which
is required for the DS section, with information about
the assays and acceptable results for assessing identity,
potency, quality, and purity. It is also necessary to pro-
vide information about stability (evidence on how the
quality varies with time under the influence of a variety
of environmental factors, such as temperature) for at
least the duration of the clinical trial, with the purpose of
establishing the DP shelf life and recommended storage
conditions. Fitting information about cell-based therapy
products into the eCTD structure can be challenging due
to continuous manufacturing processes and the need
for clear separation between drug substance and drug
product. Currently, there is an effort to update the ICH
M4Q guidance to reflect the fact that the eCTD is not fit
for purpose for many modalities.

Recommendations on the CMC information to
be included in an original cell-based therapy investi-
gational new drug (IND) are provided in the Content
and Review of Chemistry, Manufacturing, and Control
(CMC) Information for Human Somatic Cell Therapy
Investigational New Drug Applications (INDs) guidance®
and Chemistry, Manufacturing, and Control (CMC)
Information for Human Gene Therapy Investigational
New Drug Applications (INDs)*' guidance (particularly
for genetically modified cell-based therapies). In addition
to providing guidance for sponsors, this guidance also
instructs FDA CMC reviewers about the information to
record and assess as part of an IND review, taking into
consideration the various manufacturing challenges for
these products. The recommended CMC information
covered in this guidance includes product manufacturing
and characterization information, product testing (in-
cluding release and stability testing), product container
closure and labeling, as well as preclinical and clinical
studies. Similarly, the EMA provides recommendations
in its draft Guideline on quality, nonclinical and clinical
requirements for investigational advanced therapy medic-
inal products in clinical trials.

When filing an initial IND submission, details about
the following CMC information should be included: 1)

drug substance (DS); 2) drug product (DP); 3) placebo
formulation, if applicable; 4) labeling information for the
labeled products relevant to the investigational drug; and
5) an environmental analysis for assessment of the effects
of the investigational new drug or biological product on
the environment (though many products qualify for an
exemption from this assessment). It should be noted that,
in general, the amount of CMC information submitted
should be phase-appropriate, with more information
required to support later stages of development. For
a Phase I clinical trial, the primary focus of the CMC
information is on safety.

The contents of investigational new drug (IND)
application and clinical trial application (CTA) sub-
mission directly relating to CMC is to be submitted in
documentation structured according to the heading of
the corresponding sections of Module 3 of the eCTD. The
CMC content for the Module 3 will highly depend on the
specificities of the cell-based therapy product in terms of
the level of information provided. Table 2-4 and 2-5 sum-
marize recommendations for the main Module 3 sections
for Drug Substance and Drug Product, respectively, on
how to provide sufficient CMC information required to
assure safety, identity, quality, purity, and potency of the
investigational product for IND/CTA submissions. The ta-
bles combine the recommendations from FDA and EMA.

Drug substance

Cells can be classified as being either drug substance
(DS) or critical starting material, depending on whether
or not the cells undergo further modification. Unlike
in traditional biopharmaceuticals where the drug sub-
stance (DS) and drug product (DP) typically employ
separate manufacturing facilities, staff, and schedules
for manufacture, autologous cell-based therapies are
typically manufactured in a continuous process, where
there often are no intermediates or stopping points in
the manufacturing process and the same staff and facility
are used for the full process. Continuous manufacturing
of an unmodified cell-based therapy product involves
expansion of therapeutic cells for treatment. Harvested
cells cannot maintain viability without storage in suitable
cryopreservation excipient(s). Therefore, harvested cells
are typically processed all the way through to formula-
tion and filled into the final container. This is different
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Table 2-3: Cell sources used in cell-based therapies

Autologous
back to that same person.

Cells that are removed from a person, potentially expanded or manipulated, stored, and later given

Allogeneic

Cells that are obtained from a healthy donor or tissue source, potentially expanded or manipulated,
stored, and administered to an unrelated person.

from processes used to produce classic chemical-based
pharmaceutical products. Most biologics that are active
pharmaceutical ingredients (APIs) are DSs and are stored
in the process container until materials are ready for
formulation and filling into final containers.

For continuously manufactured cells, the DS section
of the eCTD would describe the steps from harvesting
cells to just prior to formulation and filling.

For modified cells involving use of other critical com-
ponents, each component can be controlled and released
as a DS, with a separate DS for each critical component
(e.g., cells, plasmids, vectors, or gene editing tools. In
fact, the FDA considers, for example, a viral vector
carrying a CAR construct, as a DS). As an example,
in the case of leukapheresis-derived peripheral blood
mononuclear cells (PBMCs), cells are harvested prior to
formulation and filling, but due to the continuous nature
of the leukapheresis process, the DS is not actually stored.
Alternatively, these critical components could be de-
scribed as starting materials in the appropriate sections,
and their placement should be discussed with FDA at the
pre-IND meeting.

Cells

Cells can be obtained from donors (allogeneic) or from
the same patients for whom they are intended (autolo-
gous; Table 2-3). Cells can be simply expanded or can
undergo further manufacturing by genetic modification
or selective culture conditions.

The FDA regulates establishments that manufacture
human cell and tissue products (HCT/Ps) to ensure
compliance with recommendations and requirements for
current Good Tissue Practices (CGTPs) as defined under
Title 21 Code of Federal Regulations, Part 1271 (21 CFR
Part 1271, also referred to as the Food, Drug, and Cosmetic
[FD&C] Act), Subpart D and requirements under Part
1271, Subpart E. Core CGTP requirements ($ 1271.150(b))
directly relate to preventing the introduction, transmission,
or spread of communicable disease by HCT/Ps.

Establishments may request exemptions from CGTP
requirements such as Donor Eligibility from the FDA. The
request must be accompanied by all relevant valid scien-
tific data and either information justifying the requested
exemption from the requirement or a description of a
proposed alternative method of meeting the requirement.

Requests should be submitted to the director of the
appropriate FDA center. If the HCT/P is regulated sole-
ly under § 1271.10 as a 361 HCT/P, or as a biological
product or a medical device regulated by CBER, requests
should be sent to the director of CBER. If the HCT/P is
regulated as a medical device by the Center for Devices
and Radiological Health (CDRH), requests should be
sent to the director of CDRH. More information can be
found at: https://www.fda.gov/vaccines-blood-biologics/
tissue-tissue-products/exemptions-and-alternatives

Establishments that manufacture human cells, tissues,
and cellular and tissue-based products (HCT/Ps) regulat-
ed solely under section 361 of the Public Health Service
(PHS) Act are required to register their establishments
with the FDA and register and list their HCT/Ps within 5
days of beginning operation. Registration must be updat-
ed annually in December. Establishments must amend
their HCT/P listing if a change described in §1271.25(c)
(1) through (4) has occurred.

As of August 31, 2016, electronic submission of
HCT/P establishment and product listing information
is required under §1271.22, unless waived in certain
circumstances. HCT/P establishments that must register
and list electronically under 21 CFR Part 1271 should use
the electronic HCT/P establishment registration system
(eHCTERS) to meet the requirement for electronic sub-
mission of establishment registration and product listing.

HLA matching

To establish histocompatibility for users of allogene-
ic-sourced HCT/Ps, human leukocyte antigen (HLA)
testing and confirmation may be required as part of the
product identity tests.
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Table 2-4: Summary of CMC information for Module 3 (Drug Substance)

Main Sections Cell-Based Therapy Recommended Content

Description of
Manufacturing
Process and Process
Controls

3.2.5.21 Name, address, and responsibility of each manufacturer, including contractors, and each
Manufacturers proposed production site or facility involved in manufacturing and testing.
3.2.5.2.2 Description of the DS manufacturing process that represents the applicant’s commitment for the

manufacture of the DS. For developers of cell-based therapy, this includes the following:
- Information to adequately describe the manufacturing process and process controls

» An explanation of the batch numbering system, including information regarding any pooling of
harvests or intermediates and batch size or scale

« A flow diagram (supplemented by written descriptions of each step) that illustrates the
manufacturing route from the original inoculum (e.g., cells contained in one or more vials of
the Working Cell Bank up to the last harvesting operation), with relevant information for all unit
operations and each stage, such as population doubling levels, cell concentration, volumes,
pH, cultivation times, holding times, temperature, culture media, equipment, process controls,
material transfer during process steps, and storage and shipping conditions

- A flow diagram that illustrates the purification steps (i.e., unit operations) from the crude
harvests up to the step preceding filling of the DS including information about all steps and
intermediates and relevant information for each stage (e.g., volumes, pH, critical processing
time, holding times, temperatures, elution profiles, selection of fraction, and storage of
intermediate)

« Information about reprocessing procedures with criteria for reprocessing of any intermediate
or the DS should be described, as given in 3.2.5.2.5

« A description of the filling procedure for the DS, the container closure systems used for storage
of the DS (details in 3.2.S.6.), and storage and shipping conditions for the drug.

3.2.5.2.3
Control of Materials

Quality and control of materials used in the manufacture of the DS (e.g., raw materials, starting
materials, solvents, reagents, catalysts); more information can be found in ICH Guidelines
Q6A and Q6B. For developers of cell-based therapy products, the following should also be
provided:
« Summaries of viral safety information for biologically-sourced materials, including allogeneic
HCT/Ps (Details in 3.2.A.2)
- Source, history, and generation of the cell substrate
- Information on the source of the cell substrate and analysis of the expression construct
used to genetically modify cells and incorporated in the initial cell clone used to develop the
Master Cell Bank, as described in Q5B and Q5D
- Information about the cell banking system, quality control activities, and cell line stability
during production and storage.

3.25.24
Controls of
Critical Steps and
Intermediates

Quality-related tests and acceptance criteria (with justification including experimental data)
performed at critical steps of the manufacturing process identified in 3.2.5.2.2, as well as
stability data supporting storage conditions (more information can be found in ICH Guidelines
Q6A, Q6B, and Q5C)

3.2.5.25
Process validation
and/or evaluation

Information about process validation and evaluation studies for aseptic processing and
sterilization. Developers of cell-based therapy should also provide information on validation
and evaluation studies to demonstrate that the manufacturing process (including reprocessing
steps) is suitable for its intended purpose and to substantiate selection of critical process
controls and their limits for critical manufacturing steps (e.g., cell culture, harvesting,
purification, and modification). The plan for conducting the study should be described and

the results, analysis, and conclusions from the executed studies should also be provided. For
manufacturing steps intended to remove or inactivate viral contaminants, the information from
evaluation studies should be provided in 3.2.A.2.

continued on next page
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Table 2-4: Summary of CMC information for Module 3 (Drug Substance)

continued from previous page

Main Sections Cell-Based Therapy Recommended Content

3.2.5.2.6
Manufacturing
Process
Development

Developmental history of the manufacturing process, as described in 3.2.5.2.2. The
significance of the changes made during the development process should be assessed by
evaluating its potential to impact the quality of the DS. Reference should be made to the DS
data provided in section 3.2.5.4.4. More information can be found in ICH Guideline Q6B.

3.2.5.3
Characterization

Details about primary, secondary, and higher-order structure, post-translational forms,
biological activity, purity, and immunochemical properties (3.2.5.3.1 - Elucidation of Structure
and other Characteristics), as well as impurities (3.2.5.3.2). Further guidance on 3.2.5.3 can be
found in ICH Guidelines Q3A, Q3C, Q5C, Q6A, and Q6B.

3.25.4 Information about specification (3.2.S.4.1), analytical procedures (3.2.5.4.2), validation of

Control of Drug analytical procedures (3.2.5.4.3), batch analyses (3.2.5.4.4), and justification of specification

Substance (3.2.5.4.5). Further guidance on 3.2.5.4 can be found in ICH Guidelines Q2A, Q3A, Q3C, Q6A,
and Q6B.

3.2.8.5 Information on the reference standards or reference materials used for testing of the drug.

Reference Further guidance on 3.2.S.5 can be found in ICH Guidelines Q6A and Q6B.

Standards or

Materials

3.2.5.6 Description of the container closure systems, including the identity of materials of

Container Closure construction of each primary packaging component, and their specifications.

System

3.2.5.7 Stability

Stability-related tests and protocols (3.2.S.7.1), information about post-approval stability
protocol and stability commitment (3.2.5.7.2), and overall stability data (3.2.S.7.3). Further
guidance on 3.2.5.7 in ICH Guidelines Q1A, Q1B, Q2A, Q2B, and Q5C.

The following need to be provided in marketing
applications for cord blood drug products:*

o A description of the serologic and DNA-based
testing performed (serologic or DNA-based methods
for HLA Class I (A and B) loci, and by DNA-based
methods for HLA Class II (DRB1) loci)

« Sample types

« The name and location of the CLIA certified and
American Society for Histocompatibility and
Immunogenetics accredited laboratory that performs
the initial and the confirmatory HLA typing of the
final product.

The recommended extent of HLA match between the
donor and recipient and the recommended cell therapy
product dose are important considerations for dosage and
administration specifications and, therefore, this informa-
tion should be provided in the labeling for cord blood used
for reconstitution of the hematopoietic system.

Blood group (ABO) and Rh type must also be test-
ed for and identified to meet CGTP requirements for
ensuring proper identification for these cord blood cell
therapy products.

For all allogeneic cells or tissues (except those that meet
the exceptions in 21 CFR 1271.90(a)), in addition to the
donor screening and testing described above, addressing
other issues such as typing for polymorphisms and human
leukocyte antigen (HLA) matching, where appropriate,
should be considered.®

Vector/Plasmid (for genetically modified cells)

Vectors are critical raw materials for the manufacture
of genetically modified cell therapies as they represent
an important means of transferring and integrating
transgenes of interest into cells. For ex vivo cell therapies
such as CAR-T cell products, the vector is considered
a DS. CAR-T therapies use lentiviral vectors (LVs) in
the manufacturing process, where third generation LVs
featuring a 4-plasmid system, comprised of 3 helper
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plasmids* and 1 self-inactivating gene transfer plasmid
are most commonly used. To that end, a description of the
LV manufacturing process and process controls must be
included in Module 3 of the eCTD. All components used
during LV production should be sufficiently described in
the manufacturing summary included in an IND applica-
tion, more specifically in the control of materials section
of the DS section. This includes detailed descriptions of
the plasmid construct generation and the DNA sequence
of the entire plasmid(s).

Characterization studies will provide a comprehensive
picture and knowledge of the vector, including annotat-
ed sequence analysis for the vector in the original IND
submission and any additional sequence information
gathered during the course of product development in
subsequent submissions. Tests should be included to
show integrity and homogeneity of the recombinant viral
genome or plasmid and the genetic stability of the vector
and therapeutic sequence.

Detailed discussion on the manufacturing process and
recommended testing for LV are discussed in Chapter 7
of this document, and recommended testing for plasmids
used in vector manufacturing is covered in A-Gene chap-
ter 5. We can expect these standards to continue evolving
as products are developed focused on in vivo modification.

Other gene editing techniques utilized to engineer
cell therapy products (e.g., CRISPR) may utilize recom-
binant proteins (e.g., Cas9), viral vectors (e.g., AAV or
LV), mRNA, or plasmids,” each of which may need to
be described in its own DS section. Developers should
utilize the same principles outlined in A-Gene to assess
manufacturing controls needed to ensure the identity,
safety, purity, and stability of such gene editing agents.

Drug product

For cellular therapies, due to the nature of continuous
manufacturing, it is important to align with the FDA
the dividing line between DS and DP, and appropriate
placement in the Module 3 sections should be agreed
upon with the FDA in the pre-IND meeting.

Drug labeling

Product labels for autologous products should be made
on the primary container and secondary container (if
applicable). Labeling information for an autologous

product should include patient ID (without compro-
mising patient privacy in accordance with local/national
laws), dose, cell density, volume, date of manufacturing,
expiry, storage condition, and manufacturer. Unique
Patient IDs are critical to ensure that autologous prod-
ucts administered to patients are traceable. Details on
required product labeling for autologous products, where
donor-eligibility determination or donor screening/
testing is not required, are presented in 21 CFR 1271.90.

Allogeneic product labelling should include lot and
product ID to ensure product traceability to the donor,
and may also include information regarding HLA-
matching from donor to recipient, as appropriate. For
investigational new drugs intended for human use, the
immediate package should be labeled “Caution: New
Drug, Limited by Federal Law to Investigation Use” as
stated in 21 CFR 312.6(a).

Product Characterization

Robust product characterization is needed to demon-
strate safety, identity, purity/impurity, quantity/strength,
and potency of the final cell products. The FDA regulates
the testing requirements for General Biological Products
Standards in Title 21 of the CFR Part 610, which also
applies to cell therapy products. In addition, recom-
mendations on potency assay measurements, design,
and validation are presented in the FDA Guidance
Potency Tests for Cellular and Gene Therapy Products.*
For detailed discussion on the required product testing
and analytical assay development for characterization of
cell-based therapies, refer to Chapter 9. For autologous
cell therapy products, the starting cells from patients are
often heterogeneous. Sponsors should conduct product
characterization as early as possible and throughout the
development cycle in order better address variability, un-
derstand CQA and set phase appropriate specifications.

ATMPs and Medical Device Combinations

The combination of ATMPs with medical devices may
give rise to different regulatory scenarios from the per-
spective of the EMA. When a cell-based investigational
medicinal product (CBIMP) incorporates a medical
device as an integral part of the active substance, the
medical device will be considered a starting material.
When an ATMP necessitates a medical device as part of
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Table 2-5: Summary of CMC information for Module 3 (Drug Product)

Main Sections Cell-Based Therapy Recommended Content

3.2.P1

Drug Product
Description and
Composition

Description of the DP and its composition (3.2.P.1). Further guidance can be found in ICH
Guidelines Q6A and Q6B).

3.2.P.2
Pharmaceutical
Development

Information about the development studies conducted to establish that the dosage
form, the formulation, manufacturing process, container closure system, microbiological
attributes, and usage instructions, are appropriate for the purpose specified in the
application. Further guidance on 3.2.P.2 can be found in ICH Guidelines Q6A and Q6B.

3.2.P.3
Manufacture

Information about the manufacturing of the DP. This includes the name, address, and
responsibility of each manufacturer, including contractors, and each proposed production
site or facility involved in manufacturing and testing (3.2.P.3.1), batch formula (3.2.P.3.2),

a description of manufacturing process and process controls in both flow chart and
narrative form (3.2.P.3.3), controls of critical steps identified in 3.2.P.3.3 and intermediates
(3.2.P.3.4), and process validation and evaluation. Viral safety evaluation should be
provided in 3.2.A.2, if necessary. Further guidance on 3.2.P.3 can be found in ICH
Guidelines Q2A, Q2B, Q6A, and Q6B.

3.2.P4
Control of Excipients

Information about the testing of excipients involved with the DP. For compendial
excipients, simply referencing the appropriate compendium(a) for each excipient is
sufficient. For novel excipients, additional information is expected, including specifications
(8.2.P.4.1), analytical procedures (3.2.P.4.2), validation of analytical procedures (3.2.P.4.3)
and justification of specifications (3.2.P.4.4). If applicable, descriptions for any excipients
of human or animal origin (3.2.P.4.5) and novel excipients (3.2.P.4.6) should be provided

in the relevant sections. Further guidance on 3.2.P.4 can be found in ICH Guidelines Q2A,
Q2B, Q3C, Q5A, Q5C, Q5D, Q6B.

Container Closure
System

3.2.P5 Information about the testing of the DP during manufacturing. This information includes

Control of Drug specification(s) (3.2.P.5.1), analytical procedures (3.2.P.5.2), validation of analytical

Product procedures (3.2.P.5.3), batch analyses (3.2.P.5.4), characterization of impurities (3.2.P.5.5),
and justification of specification(s) (3.2.P.5.6). Further guidance on 3.2.P.5 can be found in
the ICH Guidelines Q2A, Q2B, Q3B, Q3C, Q5C, Q6A, and Q6B.

3.2.P6 Information on the reference standards or reference materials used for testing of the DP

Reference Standards should be provided, if not previously provided in 3.2.S.5. Further guidance on 3.2.P.6 can

or Materials be found in ICH Guidelines Q6A and Q6B.

3.2.P7 Description of the container closure systems, including the identity of materials of

construction of each primary packaging component and its specification.

Adventitious Agents
Safety Evaluation

3.2.P.8 Stability-related tests and protocols (3.2.P.8.1), information about post-approval stability
Stability protocol and stability commitment (3.2.P.8.2), and overall stability data (3.2.P.8.3). Further
guidance on 3.2.5.7 in ICH Guidelines Q1A, Q1B, Q2A, Q2B, Q3B, Q5C, and Q6A.
3.2.A1 A summary of facility information, including a diagram of the manufacturing flow,
Facilities and movement of raw materials, personnel, waste, and intermediates, description of product-
Equipment* contact equipment and its use, information on products manufactured or manipulated
in the same areas as the applicant’s product, and cleaning, sterilization, and storage of
equipment and materials.
3.2.A.2 Information assessing the risk of potential contamination with adventitious agents,

including avoidance and control of nonviral adventitious agents, detailed information from
viral safety evaluation studies, and assessment of viral clearance. Further guidance can be
found in ICH Guidelines Q5A, Q5D, and Q6B.

*Section 3.2.A1is typically submitted for US INDs, but is not required for EU IMPDs.
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the final formulation, but the medical device is not an
integral part of the active substance, the medical device
will be considered an excipient. When the medical device
is used as the container closure system or is intended
to administer an ATMP and the administration device
and the ATMP are marketed as a single integral product
and the device is not reusable, the combination will be
regulated under the medicines framework.

IND Submission to the FDA

Sponsors who wish to conduct a clinical trial with an
investigational drug in the United States must, by law, do
so under an investigational new drug (IND) submission,
unless exempted under 21 CFR 312.2(b), 21 CFR 312.2(c),
or 320.31(d), or unless a waiver is obtained under 21 CFR
312.10.17. This requirement is intended to ensure the safe-
ty of the subjects (patients and healthy volunteers) and to
ensure the adequacy of trials so that marketing/licensing
applications contain well-designed clinical investigations
that can support safety and efficacy. The sponsor is respon-
sible for the nature and quality of all submissions in both
INDs and marketing/licensing applications. The FDA role
is carried out through reviews of submissions, responses
to questions posed by a sponsor, and meetings for further
discussion and communication. The FDA may also con-
duct inspections of sites and operations associated with
an IND, including targeted inspections of select clinical
manufacturing and clinical trial sites.

The contents of an IND and the scope of the FDA
regulatory authority with respect to an IND are described
extensively in 21 CFR 312.1 through 312.42. Because
sponsors may proceed with the submitted clinical trial
if they are not informed otherwise by the FDA within
the specified time period, the FDA must complete the
initial safety reviews and make decisions on whether the
proposed trial is safe by 30 calendar days after receipt of
the submission.

An IND is administratively assigned to the review
division with expertise in the relevant therapeutic area.
Since review of a new IND focuses primarily on safety,
FDA review divisions hold an internal IND safety meet-
ing timed so that the division may provide requests to
and receive responses from the sponsor for relatively
minor technical issues that, if not brought to attention,
might otherwise lead to a clinical hold.

The information submitted in a new IND must
ensure safety for the proposed clinical trial before the
sponsor can be allowed to proceed. If a clinical trial is not
considered safe to proceed, it will be placed on clinical
hold, with appropriate notification to the sponsor of the
reason for the hold and the information required to lift
the hold. Procedures for instituting a clinical hold and
for reviewing and acting on a response to a clinical hold
are described in 21 CFR 312.1 through 312.42.
In certain situations, FDA review staff may recom-
mend submission of a pre-IND meeting request to discuss
the sponsor’s development program. For example, spon-
sors submitting a new IND with clinical data obtained
from extensive development outside the United States and
a later phase clinical trial protocol would benefit from a
pre-IND meeting. Similarly, it would be valuable to gain
FDA agreement via a pre-IND meeting prior to submis-
sion of a new IND with a complex clinical trial intended
to support a new indication for a marketed drug in a new
patient population where the risks and benefits of therapy
differ from the approved indication. Agreements made
during the pre-IND meeting ensure that the sponsor and
the FDA are aligned on the scope of existing data that may
be used to support the application and the proposed later
phase development trials.
If a sponsor submits an IND without having previously
conducted a pre-IND meeting or if the IND contains
complex submission materials, FDA review staff are still
required to complete the safety review in 30 calendar days.
Given the complexity of cell-based products in general,
it is recommended to conduct a pre-IND meeting prior
to submitting an IND to mitigate risks of clinical hold.
With respect to manufacturing, the review of an IND
concentrates on determining if there are any reasons to
believe the manufacturing or controls for the clinical trial
product present unreasonable health risks to the subjects
in the initial IND trials; as always, safety is the priority.
Such risks could arise in cases including (but not limited to):
« A product made with unknown or impure components
o A product possessing cellular phenotypes of known
or potential toxicity

o A product with an impurity profile indicative of a
potential health hazard or an impurity profile insuffi-
ciently defined to assess a potential health hazard

o A poorly characterized master or working cell bank
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If the FDA identifies too many unresolved CMC-
related safety issues in the IND, or if the FDA identifies
such issues arising during development, the FDA will
issue a clinical hold on the application. The FDA also
acknowledges there can be specific challenges for applica-
tions that have received (or are likely to receive) expedited
designations. These challenges include possible difficulties
in aligning CMC and clinical development and possible
difficulties in making risk/benefit assessments (with par-
ticular regard to patient benefit) in situations in which
there may be a relative paucity of CMC information.

Additional factors that can have an impact on the IND
submission process include CGMP compliance, and man-
ufacturers’ licensing/registration. Upon receipt of a request
by an establishment physically located in the United States
that has been included as part of a marketing application
submitted to a foreign regulator, the FDA will issue a letter
to an identified foreign regulator conveying the current
CGMP compliance status for the establishment. The FDA
will issue the response letter within 30 days of receipt of
the request. A CGMP declaration should only be request-
ed if a foreign regulator does not accept a valid certificate
of pharmaceutical product (CPP) and wants additional
assurance of a facility’s CGMP status. Foreign regulators
can also find the CGMP status of an establishment by
checking the inspection classifications database for the
most recent inspection classification.

Master File

In an IND submission, sponsors can reference Master
Files (MFs) to provide information for products used in
manufacturing that the company does not own, such as
ancillary materials, packaging materials, or excipients.
Examples of components that can be covered by a Master
File include media, media components, cell banks, viral
vector platform, and manufacturing-enabling equipment.
While not required by statute or regulation, MFs are sub-
mitted directly to FDA by the manufacturers of said mate-
rials (the MF holder), which provide confidential, detailed
information about the facilities, processes, or articles
used in the manufacturing, processing, packaging, and
storing of these products.” If the MF holder authorizes its
incorporation in writing, MFs allow sponsors to reference
material without the MF holder having to disclose the
contents to the sponsors.” MFs are neither approved nor

disapproved; instead, FDA reviews the technical contents
of MFs in connection with the review of the INDs that
reference them. The FDA can find an MF deficient, which
can have an impact on an IND that references it, including
the IND going on clinical hold. In Europe, MFs cannot
be used for biologic DS components but there may be
NCA-specific alternatives on a case-by-case basis.

Clinical Trial Application (CTA) in the European
Economic Area (EEA)

The regulatory environment for the conduct of clinical
trials in the EEA is currently evolving with the entry into
force, on 31 January 2022 of the new EU Clinical Trial
Regulation (Regulation (EU) N° 536/2014), repealing the
EU Clinical Trials Directive N°2001/20/EC.

The Clinical Trial Regulation is aimed at facilitating
clinical trials across the European Union by streamlining
the application procedure via a single-entry point and
harmonizing the procedure for assessment of clinical trial
applications. The evaluation, authorization, and supervision
of clinical trials are the responsibilities of EU Member States
and European Economic Area (EEA) countries.

Prior to the regulation, clinical trial sponsors had to
submit clinical trial applications separately to national
competent authorities and ethics committees in each coun-
try to gain regulatory approval to run a clinical trial. The
Regulation now enables sponsors to submit one online ap-
plication via a single online platform, known as the Clinical
Trials Information System (CTIS), for approval to run
a clinical trial in several European countries, making it more
efficient to carry out such multinational trials.

The CTIS system is centrally administrated by the EMA
and also allows transparency and access to information for
any party interested in clinical trials conducted in the EEA
through a searchable public website.

A transition period applies to clinical trial submission
under the Regulation:

« until 30 January 2023, clinical trial sponsors may use
CTIS to apply to run a clinical trial under the Clinical
Trials Regulation or may choose to apply to run a trial
under the Clinical Trials Directive;

« from 31 January 2023, clinical trial sponsors will need to use
CTIS to apply to start a new clinical trial in the EU/EEA;

« from 31 January 2025, any trials approved under the
Clinical Trials Directive that continue running will
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need to comply with the Clinical Trials Regulation and
their sponsors must have recorded information on
them in CTIS.

The content of the CTA under the CTR is described in
Annex 1 of the EU Clinical Trial Regulation (Regulation
(EU) N° 536/2014) and is mainly composed of 2 parts:
Part I contains scientific and medicinal product docu-
mentation; Part IT contains the national and patient-level
documentation.

Parts I and II will be assessed in parallel by the coun-
tries unless the sponsor has decided to submit only Part
I for assessment, and later submit Part II (within two
years, otherwise the Part I application in that Member
State will lapse).

Timelines for approval for a CTA submitted under the
CTR can vary from 60 days up to 105 days (+ 50 days for
ATMPs or biologics) versus 60 days under the Clinical Trial
Directive 2001/20/EC (which allows a delay of maximum
90 days for the review of clinical trial applications for
ATMPs), with a possible extension by a further 90 days.

Investigational Medicinal Product Documentation (IMPD)

The central document required for a CTA is the inves-
tigational medicinal product dossier (IMPD), which is
included in Part I of a CTA (submitted through the CTR)
and is comprised of relevant information on quality,
preclinical studies, reference clinical studies, critical
analyses of the nonclinical and clinical data related to
the potential risks and benefits of the proposed study,
any available previously generated human data, and an
assessment of the overall risk/benefit. These data are
presented according to the heading structure of the
eCTD, with the amount of information contained in each
section depending on various factors such as product
type, indication, and development phase. Advanced ther-
apy medicinal products (ATMPs) have additional data
requirements. It should be noted that CMC information
in the IMPD is subject to specifications not only issued
by the EMA, but also European Pharmacopoeia (Ph Eur)
monographs and European Directorate of the Quality of
Medicines (EDQM) standard terms database.

The data on quality aspects of Investigational
Medicinal Products should be presented according
to the specified structure found in common technical

document (CTD) Module 3. Data requirements are
known to evolve as development progresses from ex-
ploratory to confirmatory clinical trials. As such, quality
data compiled in the IMPD are to reflect increasing
knowledge and experience during product development.
For the sake of the eventual marketing authorization, it
needs to be demonstrated that the medicinal product can
be produced consistently and with reproducible quality.
For example, acceptance criteria for test parameters/
in-process controls should be reviewed at later stages
of development. Also, the addition or removal of pa-
rameters and modification of analytical methods may
be necessary. In all cases, the suitability of the analytical
methods used should be demonstrated. As trials progress
toward marketing authorizations, confirmatory clinical
trials for the product based on a mature manufacturing
process and specifications are expected.

The following Guidelines provide further information
on the content of the IMPDs for chemical, biological,
and ATMP IMPs:

o Guideline on the requirements to the chemical and
pharmaceutical quality documentation concerning
investigational medicinal products in clinical trials

« Guideline on the requirements for quality docu-
mentation concerning biological investigational
medicinal products in clinical trials

o Guideline on quality, nonclinical and clinical
requirements for investigation of advanced therapy
medicinal products in clinical trials

Cell-based investigational medicinal products
(CBIMPs) often contain or consist of cell preparations
of limited size and many are intended to be used in a
patient-specific manner. The traceability from the recip-
ient of the product to the donor of the cells or tissues
should be ensured. The traceability system should be
bidirectional (from donor to recipient and from recipi-
ent to donor). Data should be kept for 30 years after the
expiry date of the product unless a longer time period is
required in the clinical trial authorization.

Specific case of GMOs

The Clinical Trial Regulation does not address local
GMO specific requirements, which have to be met
individually for each country in addition to the CTR.
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To facilitate this purpose, a Questions and Answers doc-
ument has been published on the European Commission
website” that describes the interplay of clinical trial
application and GMO application in the current sit-
uation, but also with a view on the new Clinical Trial
regulation No 536/2014. A prior authorization under the
GMO framework can no longer be a prerequisite for the
clinical trial approval, and a CTA following Regulation
(EU) No 536/2014 cannot be rejected due to lack of
GMO approval. However, once CTA approval has been
obtained, the GMO legislation still has to be respected,
so that a clinical trial cannot start until GMO approval
has been issued on a country level.

Qualified persons and batch release

Each manufacturing site of ATMPs in the European
Economic Area (EEA) must have at least one Qualified
Person (QP). Two or more sites may have the same QP
if the QP can provide their services to each of the sites
in a continuous fashion. The QP’s main responsibility is
to verify and certify that each batch produced in the EU
has been manufactured and checked in accordance with
requirements for the marketing authorization/clinical
trial authorization, as well as relevant regulations gov-
erning the manufacture of medicinal products, including
GMP. If the product is being exported, the QP must also
verify that requirements are met for relevant product
specifications in the destination country.

Further information about QPs and batch re-
lease is provided in the ATMP GMP guideline
released by the European Commission: https://
ec.europa.eu/health/sites/health/files/files/eudralex/
vol-4/2017_11_22_guidelines_gmp_for_atmps.pdf.
GMP certification in the EU
Manufacturers must comply with EU GMP to obtain a
manufacturing authorization. They can ensure that they
meet all their legal obligations by following the EU GMP
guidelines. In the case of developers of ATMPs, there are
specific guidelines for ATMP GMP. Importers of ma-
terials into the EU are responsible for ensuring that the
third-country exporter is in compliance with EU GMP.

Manufacturers of active substances intended for the
manufacture of human medicines for the EU market must
register with the NCA of the Member State in which the
manufacturing site is located. Manufacturers of finished

products must also ensure that the active substances used
have been manufactured in compliance with GMP. Importers
of active substances intended for the EU market are also
required to register. In addition, the competent authority of
the country in which the consignment is produced needs to
confirm that the consignment conforms to GMP standards
equivalent to those in the EU, unless a waiver applies.

In the EU, NCAs are responsible for inspecting
manufacturing sites located within their own borders.
Manufacturing sites outside the EU are inspected by the
NCA of the MS where the EU importer is located, unless a
mutual recognition agreement (MRA) is in place between
the EU and the country concerned. If an MRA applies, the
authorities mutually rely on each other’s inspections and
the requirement for batch testing of products on entry into
their territories may be waived. If products are imported
directly into more than one Member State from a manu-
facturing site outside the EU, there may be more than one
NCA responsible for inspecting the site. The EMA facilitates
cooperation between the involved authorities. Inspections
are carried out according to a risk-based approach and are
especially important if there is suspicion of non-compli-
ance. After inspecting a manufacturing site, EU competent
authorities issue a GMP certificate or a non-compliance
statement, which is entered in the EudraGMDP database.

For products derived from blood or blood plasma, the
EMA is responsible for coordinating inspections of the
establishments in which collection, testing, processing, stor-
age, and distribution is carried out under the plasma master
file (PMF) certification procedure. More information on
the PMF certification procedure can be found at: https://
www.ema.europa.eu/en/human-regulatory/overview/
plasma-master-file-pmf-certification.

Differences between IND and CTA

INDs and CTAs are composed of overlapping yet
non-identical components. The IND consists of several
forms specific to the FDA, all nonclinical study reports
(including validation reports of bioanalytical methods),
nonclinical summaries, CMC information, the clinical
protocol, and the IB. Once an IND has been cleared by the
FDA, multiple studies can be conducted under the same
IND, as per the FDA legal requirements as described in
21 CFR 312.22. These studies usually must use the same
investigational drug and be used in patients with the same
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disease (i.e., the same indication), but there are recent
Guidances that speak to multiple versions of a product
and those involving umbrella or basket trials that can also
be discussed with FDA. For a CTA, the main documents
are the protocol, informed consent form, IB, and IMPD,
as well as several EU-specific and ethics committee-re-
lated documents; the range of nonclinical data required
in an IND is not submitted. However, there are specific
GMP-related documents that are required for a CTA
that are not required for an IND. Additionally, in the EU,
each interventional clinical study requires a new CTA, in
contrast to a cleared IND.

INDs have set clearance timelines of 30 days, whereas
CTAs have variable timelines ranging from 60 to 106
days, depending upon whether the applicant is asked
to provide additional information through Requests
for Information (RFIs). If an applicant fails to respond
to RFIs within the deadline, the application will lapse;
therefore, it can be said that deadlines are stricter for a
CTA. CTAs are not subject to clinical holds like INDs;
the CTA is either approved (perhaps with mandatory
changes) or rejected. However, in certain circumstances
CTA approval could be revoked by the country.

An IND Sponsor can amend an IND with changes to a
clinical protocol, but FDA is not obligated to respond on a
PDUFA time frame. However, with CTAs each substantial
protocol amendment requires CTA approval.

Cell-based therapy product CMC information for
IND versus CTA

In the EU, CTAs are in the remit of NCAs even for
ATMPs that will later be approved under the central-
ized procedure. In addition, since there is a regulatory
framework that includes regulations and directives, with
the latter being recommendations to be implemented by
national law, CTAs are evaluated using criteria derived
from a wider range of regulatory bodies and legal source
documents than is the case for FDA-reviewed INDs.
Consequently, there can be challenges when filling
in CMC information for the respective applications.
Though the content follows the same eCTD structural
guidelines in both IND applications and CTAs, CMC
information in an IMPD, in general, has different (and in
some cases more) specifications than CMC information
in an initial IND (pre-Phase I). In particular, submission

contents of an IND often fail to meet or lack data with
respect to requirements and recommendations that are
delineated in applicable EMA guidelines and European
Pharmacopoeia (Ph Eur) monographs. Thus, applicants
based in the United States can be relatively prone to re-
ceiving grounds for non-acceptance upon review of the
CTA, even if their initial IND applications do not result
in a clinical hold (especially taking into account agency
response deadlines), and can, subsequently, be forced to
withdraw the CTA or receive a rejection.

For example, for 3.2.P.3.4 (Control of critical steps and
intermediates), US-based sponsors may fail to take into
account the acceptance criterion for acceptable biobur-
den prior to sterilization by filtration that is in line with
EU requirements. If submitted in an IMPD, this might
be questioned by EU regulatory authorities because the
acceptance criterion will not match expectations.

Submission of amendments

Changes in the manufacturing of cell therapy products
can be categorized as minor, moderate, or major changes.
Depending on the potential impact of the change on the
product quality, amendments to an IND might be required.

FDA

After an IND is opened, a number of supporting doc-
uments may be submitted to the IND during its life
cycle. The types of IND submissions and amendments
are separated into four categories: submissions with a
specific regulatory-mandated timeline; safety-related
submissions; product development submissions with-
out regulatory-mandated timelines where communica-
tion to the sponsor is often critical and recommended;
and other submissions that may overlap any of the
preceding three categories and where communication
with the sponsor may be needed (e.g., general corre-
spondence, final reports, annual reports, drug quality
amendments). In general, the FDA considers review of
safety-related amendments to be the top priority. Other
high-priority amendment submissions are those that ap-
ply to new Phase II and Phase III adaptive trial designs,
new Phase III protocols, and post-marketing require-
ment protocols. Lastly, IND amendments for products
granted breakthrough therapy designation are treated
with high priority as well, with intense involvement
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of senior managers and experienced review staff in a
proactive collaborative, cross-disciplinary review. It
should be noted that the administrative Form FDA 1571
document should accompany most IND submissions
to indicate the content and purpose of the submission
and that all IND submissions should include summaries
that allow FDA staff to understand the regulatory and
developmental context of the submissions.
CMC-related changes are classified as information
amendments (as opposed to protocol amendments),
which are reported by the developers, routed to the
relevant FDA staff, and assigned to reviewers as need-
ed. Typical amendments include minor changes in
manufacturing process, batch size change or updated
batch data, and new labeling. The most important
amendments are those that could possibly affect the
safety of the product. These include (but are not limited
to): 1) changes in the container closure system affecting
product quality; 2) changes resulting in different impu-
rity profiles; and 3) changes from synthetic to biological
sources (human or animal) of a drug substance.
Information amendments to an IND are sub-
mitted through the same electronic portal as for
the original IND, the Electronic Submissions
Gateway (ESG): http://www.fda.gov/ForIndustry/
ElectronicSubmissionsGateway/default.htm.

CTA substantial amendments (EEA)

Under the new CTR, substantial amendments to a CTA and
accompanying documentation must be submitted for ap-
proval to the concerned countries via CTIS. Modifications
to a trial are regarded as ‘substantial’ when they are likely
to have a significant impact on the safety or rights of the
subjects and/or the reliability and robustness of the data
generated in the clinical trial.

It is, in principle, the responsibility of the sponsor to
assess whether a modification is to be regarded as ‘substan-
tial’ This assessment is to be made on a case-by-case basis
in view of the above criteria. In case of doubt, sponsors are
encouraged to contact the relevant countries.

The sponsor should also assess whether a substantial
modification (or the combination of a number of substan-
tial modifications) leads to changes in the clinical trial to
an extent that it has to be considered as a completely new
clinical trial, which would require an application for a new

trial authorization. For example, unplanned introduction
of a new IMP, a change of the main objective, primary
endpoint of the clinical trial in all phases, or an unplanned
and unjustified addition of a trial arm or placebo group are
considered as resulting in a new clinical trial and would
therefore require a new trial authorization.

Information about changes in the CMC or qual-
ity aspects of the IMPD, can be found in the EMA:
Guideline on quality, nonclinical and clinical require-
ments for investigational advanced therapy medicinal
products in clinical trials.

The following changes to the manufacturing process
of the medicinal product have a high likelihood of being
substantial:

« Major changes to the product formulation

« Changes to storage conditions

« Changes to test procedures of the DS or DP

« Changes to test procedures of non-pharmacopoeial
excipients

« Changes to the manufacturing process of the DS or DP

« Changes to the release or shelf-life specifications of the
DS or DP (widening or deletion of acceptance criteria,
addition of specification for safety/quality concerns)

« Changes to the immediate packaging material

Once the application is validated and assessed, a
written notice is sent to the applicant within 49 to 95
days (99 to 145 days for ATMPs) after receipt.

Requests for Out of Specification Exemptions

In some cases, a cell therapy product does not meet
the quality requirements as specified in the regulatory
submission (whether IND or CTA). In such a case, the
product is considered to be out of specification (OOS)
and is ordinarily not eligible for delivery to patients in
the clinical trial. For example, a given instance of a cell
therapy product may contain fewer cells than is specified
in the CMC section of the regulatory submission and is,
therefore, OOS. However, OOS products can, in select
cases, still be delivered if a positive benefit/risk assess-
ment is made with respect to the patient’s status. The
process for requesting OOS exemptions differs between
regulatory agencies and is described below for the FDA
and the EMA.
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FDA

The process for requesting OOS exemptions under
FDA regulatory jurisdiction is to email the RPM/CMC
reviewer with a description of the OOS and the status of
the patient and request a teleconference for discussion.
The purpose of the teleconference is to arrive at a con-
clusive risk/benefit assessment with respect to safety for
the patient. The PM/CMC reviewer will follow-up with
an OOS-granted or OOS-rejected email. All correspon-
dence regarding the OOS is then submitted as an IND
CMC information amendment.

EEA

In EEA, there is no common rule for OOS exemption
requests and this aspect is not regulated under the CTR.
Instead, the sponsor, physician, and individual countries
are invited to communicate when delivery of an OOS
product is required. After a request from the treating
physician is received, the manufacturer should provide
the treating physician with its evaluation of the risks and
notify the physician that the OOS product is being supplied
to the physician at their request. Subsequently, the sponsor
should inform the relevant national competent authority.

As an example, in the Netherlands, the process for
reporting to the relevant competent authority is to send a
notification of an OOS ATMP to the Central Committee
for Research Involving Human Subjects (CCMO), an
office within the Medicines Evaluations Board (MEB),
by e-mail to tc@ccmo.nl within 48 hours after delivery of
the product, with the subject stating ‘Notification of OOS
ATMP’ and the relevant file number (NL number). The
notification to the CCMO must consist of the following:
a description of the OOS with a risk analysis that takes
into account impact on product quality, safety, and effi-
cacy; a statement from the investigating physician; and
a statement from the sponsor as to whether or not the
product has been administered.

Further details can be found in:
https://www.ccmo.nl/onderzoekers/
standaardonderzoeksdossier/d-productinformatie

Life Cycle Management

Both the FDA and the EMA adhere to life cycle man-
agement principles defined by ICH. The ICH Quality
Guidelines ICH Q8, Q9, Q10, and Q11 define and

discuss concepts important for the assessment of CMC
changes across the product life cycle. These documents
detail a harmonized approach to technical and regulatory
considerations for life cycle management with the aim of
benefiting patients, industry, and regulatory authorities
by promoting innovation and continual improvement
in the biopharmaceutical sector, strengthening quality
assurance, and improving supply of medicinal products.
Additional goals include the facilitation of the manage-
ment of post-approval CMC changes in a more predict-
able and efficient manner and the demonstration of how
increased product and process knowledge can contribute
to a reduction in the number of regulatory submissions.
The latest ICH Quality Guideline, ICH Q12, addresses the
commercial phase of the product life cycle (as described
in ICH Q10). In addition, in line with prior ICH Quality
Guidelines, ICH Q12 provides a framework to facilitate
the management of post-approval CMC changes in a
more predictable and efficient manner and is intended
to demonstrate how increased product and process
knowledge can contribute to a reduction in the number
of regulatory submissions. In certain ICH regions, the
current ICH Q12 guideline is not fully compatible with
the established legal framework with regard to the use of
explicit established conditions (ECs) and with the product
life cycle management (PLCM) concept. These concepts
will, however, be considered when the legal frameworks
are reviewed and, in the interim, to the extent possible
under the existing regulation in these ICH regions.

The concept of ECs provides a clear understanding
between the MAH and regulatory authorities regarding
the necessary elements to assure product quality and
identify the elements that require a regulatory submission,
if changed.

The Post-Approval Change Management Protocol
(PACMP) is a regulatory tool that provides predictability
regarding the information required to support a CMC
change and the type of regulatory submission based
on prior agreement between the MAH and regulatory
authority. Such a mechanism enables planning and im-
plementation of future changes to ECs in an efficient and
predictable manner.

The PLCM document serves as a central repository for
the ECs and the associated reporting category for changes
made to ECs. The document also captures how a product
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will be managed during the commercial phase of the life
cycle including relevant post-approval CMC commitments
and PACMPs.

An effective Pharmaceutical Quality System (PQS) as
described in ICH Q10 and compliance with regional GMPs
are necessary for implementation of ICH Q12. In particular,
management of manufacturing changes across the supply
chain is an essential part of an effective change management
system. ICH Q12 provides recommendations for robust
change management across multiple entities involved in
the manufacture of a pharmaceutical product. It outlines
the complementary roles of regulatory assessment and
inspection, and how communication between assessors and
inspectors facilitates the use of the tools included herein.

ICH Q12 outlines approaches to facilitate changes to
marketed products and provides detailed guidance to enable
changes to analytical methods to be made with immediate
or other post-implementation notification. ICH Q12 also
describes science- and risk-based approaches for stability
studies in support of the evaluation of CMC changes.

In summary, the tools and concepts covered by ICH
Q12 are complementary and are intended to link together
different phases of the product life cycle. Pharmaceutical
development activities result in an appropriate control
strategy, the elements of which are considered to be ECs.
All changes to an approved product are managed through
a firm’s PQS; changes to ECs must also be reported to the
regulatory authority. Where the regulatory system provides
for categorization of post-approval CMC changes for re-
porting according to risk, the MAH may propose reporting
categories for changes to ECs based on risk and knowledge
gained through enhanced pharmaceutical development. A
system with risk-based reporting categories also facilitates
the use of post-approval change management protocols,
which provide predictability regarding planning for future
changes to ECs. The PLM document is a summary that
transparently conveys to the regulatory authority how the
MAH plans to manage post-approval CMC changes.

DESIGNATIONS TO EXPEDITE DEVELOPMENT

The United States, European Union, and Japan have
established expedited pathways to support accelerated
development and regulatory approval for medicinal
products that have the potential to address unmet
medical needs. These pathways provide opportunities

for developers to engage with regulators during the de-
velopment process and participate in accelerated review
programs within each agency.

US

Regenerative medicine therapies to treat, modify, reverse,
or cure serious conditions may be eligible for several
FDA expedited programs.” The FDA has developed five
expedited pathways that are relevant for cell-based thera-
pies: Fast Track (FT) designation, Breakthrough Therapy
designation (BTD), Regenerative Medicine Advanced
Therapy (RMAT) designation, priority review designation,
and accelerated approval. Cell-based therapy products,
including those that received FT, BTD, or RMAT desig-
nation, may also be eligible for priority review designation
and accelerated approval. Sponsors may apply for and
receive more than one designation for a given product,
but sponsors should apply for each designation separately.
Information that supports more than one designation may
be submitted in each separate designation request.

Manufacturing and product quality are important
factors to consider when filing requests for expedited
programs. The sponsor of a product that receives an ex-
pedited drug development designation should be prepared
to pursue a more rapid manufacturing development pro-
gram to accommodate the accelerated pace of the clinical
program. The Type B multidisciplinary meeting (e.g., after
an IND sponsor is granted a BTD or RMAT) is an oppor-
tunity to discuss this with the FDA. If sponsors receive an
expedited designation, they should be prepared to propose
a commercial manufacturing program that will ensure
availability of quality product at the time of approval. The
proposal should consider estimated market demand, the
commercial manufacturing development plan, manufactur-
ing facilities, and a life cycle approach to process validation.
Additionally, the proposal should include a timeline for
development of the manufacturing capabilities with goals
aligned with the clinical development program. Sponsors
of such products should allow for an earlier submission of
the CMC section (including product quality information)
for timely review, and, critically, for inspection activities.
Coordination with the sponsor and contract manufacturers
may be necessary to ensure that manufacturing facilities
and equipment are ready for inspection during review of
the clinical section of the application.
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Requests for expedited programs may be indicated
in the relevant submission. The Office of Tissues and
Advanced Therapies (OTAT) will notify the sponsor no
later than 60 calendar days after receipt of the designation
request as to whether the requested designation has been
granted. If OTAT determines that the designation request
was incomplete or that the drug development program
does not meet the criteria designation, OTAT will include
a written description of the rationale for such determi-
nation. If a designation has been granted but, later in
development, the product no longer meets the qualifying
criteria, then CBER may rescind the designation.

The criteria and key features of each expedited path-
way is summarized in Table 2-6 below. Further guidance
on accelerated pathways, including the specifications
for requests for each designation, can be found in the
Expedited Programs for Regenerative Medicine Therapies
for Serious Conditions guidance document.’

Fast track designation

As specified and described in Section 506(b) of the
FD&C Act (as added by section 112 of the Food and
Drug Administration Modernization Act of 1997
[FDAMA] and amended by section 901 of the Food and
Drug Administration Safety and Innovation Act of 2012
[FDASIA]), an IND can receive fast track designation if it
is intended to treat a serious condition, and if nonclinical
or clinical data demonstrate its potential to address an
unmet medical need in patients with such a condition. The
fast track designation provides advantages for facilitating
development and expediting review of the product. The
request for a fast track designation must be made either
concurrently with submission of an IND application or as
an amendment to an existing IND and should ideally be
made no later than the pre-BLA meeting. The fast track
designation will not be granted if an IND is on hold or is
placed on hold during the designation review.

Breakthrough therapy designation

As specified and described in section 506(a) of the FD&C
Act (as added by section 902 of FDASIA), an IND may
qualify for breakthrough therapy designation (BTD) if it
is intended to treat a serious condition, and if preliminary
clinical data indicate that the product may demonstrate
substantial improvement over available therapies with

regard to one or more clinically significant endpoints. This
designation is available for all treatment modalities, includ-
ing cell-based therapies, and incorporates all the benefits of
fast track designation and more, including intensive FDA
guidance on efficient drug development, and an organi-
zational commitment to involve senior management in
facilitating the product’s development program.

The request for a breakthrough therapy designation
can be made either concurrently with submission of an
IND application or as an amendment to an existing IND.
A request should ideally be made no later than the EOP2
meeting. Because preliminary clinical data are required
for granting the breakthrough therapy designation,
the FDA expects that, in the majority of cases, a break-
through therapy designation request will be submitted
as an amendment to an ongoing IND. The breakthrough
therapy designation will not be granted if an IND is on
hold or is placed on hold during the designation review.

RMAT designation

The RMAT designation is the only expedited pathway
that is specifically relevant to regenerative medicine ther-
apies, such as cell therapies, gene therapies, therapeutic
tissue engineering products, and human cell and tissue
product. The designation was introduced in December
2016 as part of the 21st Century Cures Act.** A combi-
nation product can also be eligible for RMAT designa-
tion when the biological product constituent part is a
regenerative medicine therapy and provides the greatest
contribution to the overall intended therapeutic effects
of the combination product (i.e., the primary mode of
action of the combination product is conveyed by the
biological product constituent part).

When determining whether preliminary clinical
evidence is sufficient to support the RMAT designation,
CBER considers factors, including but not limited to, the
rigor of data collection, the consistency and persuasive-
ness of the outcomes, the number of patients or subjects
and the number of sites contributing to the data, and the
severity, rarity, or prevalence of the condition. In addi-
tion, CBER considers the potential that bias (e.g., bias
in the study design, treatment assignment, or outcome
assessment) may be a factor in the evidence provided in
support of the RMAT designation.

The request for an RMAT designation must be made
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Table 2-6: Summary of Expedited Pathways in US

Actions to
expedite
development and
review

Rolling review

communications
with FDA during
development.
Rolling
submission and
review

Priority Review

surrogate or
intermediate
clinical endpoint

Post-approval
advantages
for those with
accelerated
approval

with the 10-month
standard review)

Fast Track (FT)  Breakthrough Regenerative Priority Review Accelerated
Therapy (BTD) Medicine Approval
Advanced
Therapy (RMAT)
Year 1997 2012 2017 1992 1992
established
Qualifying | Must treat Chemical, Meets the Must treat a serious Must treat a serious
criteria serious Biological and definition of condition condition
condition Regenerative regenerative id id
Medicines medicine therapy | Must provide Provides a
Clinical or a significant meaningful
nonclinical data | Must treat Must treat, improvement in safety | advantage over
demonstrates serlgg: modify, reverse, oorReffectlveness available therapies
that the thera condition or cure a serious
has the Py limi or life-threatening | Any supplement that Dfefmonstrates an
potential Plr.e .lmllnar}:j disease/ proposes a labeling e SCt on ahsurrogate
to address clinical evidence | o5 dition change pursuant toa | €Ndpoint thatis
indicates that report on a pediatric reasonably likely
unmet the therapy may | Preliminary study under 505A to predict clinical
medical needs | gemonstrate clinical evidence | gp benefit or on a
for such disease | sypstantial indicates that An application for a clinical endpoint that
or condition. improvement the therapy has drug that has been can be measured
OR on a clinically the potential to designated as a earlier than
Must be significant address unmet lified infecti irreversible morbidity
designated X ; qualified infectious !

e endpoint(s) medical needs for disease product or mortality (IMM)
as a qualified over available such disease or | op that is reasonably
|C?fect|ous g therapies. condition. Any application or likely to predict an

isease product

b supplement for a effhect oln !Ml\l/lbor .

drug submitted with a | Other clinica e(;e It
priority review voucher (|.'e.{ an |nterm'e late
clinical endpoint).
Key Frequent written | Same as FT, Same as BTD, plus: | Shorter review of Approval based
program communication | plus: Early and Early discussion marketing application | on the effect on a
features more frequent of potential (6 months compared | surrogate endpoint

or an intermediate
clinical endpoint

either concurrently with submission of an IND applica-
tion or as an amendment to an existing IND. The request
should contain a concise summary of information that
supports the RMAT designation, as described in the
Expedited Programs for Regenerative Medicine Therapies
guidance.** As opposed to breakthrough therapy designa-
tion, the RMAT designation does not require evidence to
indicate that the drug may offer a substantial improvement

over available therapies. An RMAT designation is not the
same as an approval and does not change the statutory
standards for demonstration of safety and effectiveness
needed for marketing approval. The application success
rate for RMAT designations from 2017-2022 is 38%.%
Both BTD and RMAT can be rescinded based on
substantial changes to product/CMC without showing
comparability during clinical development.
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Table 2-7: Comparison of benefits and requirements for Breakthrough Therapy and RMAT designation®*

Breakthrough
Therapy

Regenerative
Medicine
Advanced
Therapy (RMAT)

Designation
(BTD)

Use of preliminary clinical evidence to support designation

N
N

Use of preliminary nonclinical evidence to support filing

Frequent interactions with FDA for discussions e.g. study design, extent of safety data
required to support approval, dose-response concerns, and use of biomarkers

Eligible for priority review

Eligible for accelerated approval

Restricted to regenerative medicines

therapy

Show substantial improvement on clinically significant endpoint(s) over available

Early interactions with FDA to discuss and determine potential surrogate or
intermediate endpoints in support of accelerated approval

Regulatory interactions with FDA should be more focused around manufacturing issues

x| <N %SNS SN[
SN = (NN SN [ x

Priority review

As specified and described in the Prescription Drug
User Fee Act of 1992, products (including those that
received the fast track, breakthrough therapy, or RMAT
designation) may be eligible for priority review if they
meet the criteria for priority review at the time the mar-
keting application is submitted. Sponsors of regenerative
medicine therapies should consider discussing eligibility
for priority review at the time of a pre-biologics license
application (pre-BLA) meeting with CBER.

A regenerative medicine therapy may receive priority
review if it treats a serious condition, and, if approved,
would provide a significant improvement in the safety
or effectiveness of the treatment for the condition. A
decision about granting priority review is made within
60 calendar days of receipt of the marketing application
or efficacy supplement. If the priority review designation
is granted, CBER has a 6-month goal (reduced from 10
months for standard review) for reviewing the BLA or
efficacy supplement.

The request for a priority review designation must be
made with the original BLA or efficacy supplement.

Accelerated approval

Under the accelerated approval program, the FDA may
consider accelerated approval for products for serious con-
ditions that fill an unmet medical need (to the extent that
the product provides a meaningful therapeutic benefit over
existing treatments) based on whether the product has an
effect on a surrogate or an intermediate clinical endpoint.
A surrogate endpoint used for accelerated approval is a
marker (including laboratory measurements, radiographic
images, physical signs, or other measures) that is thought
to predict clinical benefit, but is not itself a measure of
clinical benefit. For the purposes of accelerated approval,
an intermediate clinical endpoint is a measurement of a
therapeutic effect that can be measured earlier than an
effect on irreversible morbidity and mortality (IMM)
and is considered reasonably likely to predict the drug’s
effect on IMM or other clinical benefit. The FDA bases its
decision on whether to accept the proposed surrogate or
intermediate clinical endpoint on the scientific support for
that endpoint. Studies that demonstrate a drug’s effect on
a surrogate or intermediate clinical endpoint must be “ad-
equate and well controlled” as required by the FD&C Act.
The FDA has published examples of surrogate endpoints
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that have been used in approved drug development pro-
grams under the basis of accelerated approval.”

In general, the accelerated approval pathway has been
used primarily in settings in which the disease course is
long and an extended period of time would be required to
measure the intended clinical benefit of a drug. Accelerated
approval is also potentially useful in acute disease settings
where the intended clinical benefit can be demonstrated
only in a very large study because the clinical event that
would need to be evaluated to demonstrate clinical benefit
occurs rarely. The FDA encourages sponsors to commu-
nicate with the agency early in development concerning
the potential eligibility of a drug for accelerated approval,
proposed surrogate endpoints or intermediate clinical
endpoints, clinical trial designs, and planning and conduct
of confirmatory trials. It should be noted that a sponsor
seeking accelerated approval may also need to prepare for a
more rapid pace for other aspects of the drug development,
such as manufacturing. Drugs approved under the acceler-
ated approval program still need to be tested in clinical trials
using endpoints that demonstrate clinical benefit, in trials
known as Phase IV confirmatory trials. If the drug later
proves unable to demonstrate clinical benefit to patients,
the FDA may withdraw approval.

If the FDA determines that there are grounds for
withdrawal, the agency may ask the applicant to request
withdrawal of approval under § 314.150(d) or notify the
applicant of an FDA proposal to withdraw approval in a
notice of opportunity for hearing (NOOH). The NOOH
generally will state the proposed grounds for withdrawal
of approval. Upon receipt of a NOOH, an applicant has 15
days to file a written request for a hearing. If an applicant
does not request a hearing within 15 days, the applicant
waives its opportunity for a hearing. An applicant may also,
of its own volition, request the agency to withdraw approval
of an application approved under accelerated approval.

Europe

Similar to the U.S., Europe (more specifically the EEA) has
established expedited pathways to support accelerated devel-
opment and regulatory approval for medicinal products that
have the potential to address unmet medical needs. These
pathways (Table 2-8) provide opportunities for developers
to engage with regulators during the development process
and participate in accelerated review programs.

PRIME scheme

The PRIority MEdicines (PRIME) scheme supports accel-
erated development of clinical programs to facilitate earlier
patient access for unmet, serious medical needs. The PRIME
scheme leverages on existing procedures and tools provided
by the EMA with a commitment to engage more closely.
This scheme broadly corresponds to the FDA breakthrough
therapy designation. Between May 2016 and 2022, the suc-
cess rate for PRIME applications for ATMP was 24%.

Accelerated assessment

Sponsors may apply to the EMA for accelerated assessment
for submissions. The accelerated assessment procedure is
provided for by recital 33 and Article 14(9) of Regulation
(EC) No 726/2004. Accelerated assessment reduces the
timeframe for CHMP to review a marketing authorization
application under the centralized procedure from 210 days
to 150 days. Applications may be eligible for accelerated
assessment if the CHMP decides the product is of major
interest for public health and therapeutic innovation.
Requests for accelerated assessment should be made at
least two to three months before submitting the marketing
authorization application. Applicants must also prepare
justifications for why the product is expected to be of
major public health interest, particularly from the point
of view of therapeutic innovation.

The EMA also recommends that applicants request
a pre-submission meeting six to seven months before
submission to prepare for evaluation under accelerated
assessment. In this meeting, applicants can discuss their
proposal for accelerated assessment with EMA staff
from CHMP, PRAC, and CAT, as needed. Requests for
pre-submission meetings should be sent electronically to
the EMA together with supporting documentation via
the EMA Service Desk; required forms can be found
at https://www.ema.europa.eu/en/human-regulatory/
marketing-authorisation/accelerated-assessment. The
CHMP decisions will be communicated to the applicant
and the reasons for accepting or rejecting the request will
be summarized in the CHMP assessment report.

Conditional Marketing Authorization (CMA)

Introduced in 2006 through Regulation (EC) No.
507/2006 according to Regulation N°726/2004, CMA
is a mechanism by which an innovative medicine
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Table 2-8: Summary of Expedited Pathways in Europe

Accelerated

Conditional Marketing

Authorization

Assessment Authorization under Exceptional
Circumstances
Year 2016 2004 2004 2004
established
Qualifying Address unmet Request should be Filling an unmet Applicants are not
criteria medical need made at least two medical need able to provide clinical
) ) to three months o ) data comprehensively
Provide a major before submitting Pertaining to life- because of rarity of the
therapeutic advantage | 4 marketing- threatening, serious, disease, for example
over existing authorization or emergency disease,
treatments application or orphan products Applicable to life-
threatening or serious
Based on early clinical Important in terms Company must be able | yisease
data of public health and to provide clinical data
innovation comprehensively
Fulfills an unmet need | Positive benefit/risk
balance
Strong evidence
Key Enhanced Reduce the timeframe Active for one year Applicants do not
program interaction and early for marketing only with an annual need to submit
features communication with authorization to 150 renewal of the comprehensive data
sponsors days approval until the
EMA converts the
Accelerated approval to standard
assessment and authorization
scientific advice
Enables early approval
while confirmatory

addressing an unmet medical need can be made avail-
able for market supply as early as a positive benefit-risk
balance supported by a sufficient body of clinical data
can be demonstrated. The sponsor must then renew
the conditional approval on an annual basis to ensure
that the benefit-risk balance is monitored while further
clinical trials are performed such that data are obtained
to enable the conditional approval to be converted to a
standard approval later. CMA is, therefore, a strategic
way of providing therapies to patients who may lack
access to treatment options that can be administered in
a timely manner.

Distinction from authorization under exceptional
circumstances

EMA may also grant a marketing authorization in ab-

sence of comprehensive clinical data under exceptional
circumstances. Unlike CMA, where marketing approval

is granted in the likelihood that the sponsor will provide
such data within an agreed timeframe, EMA can grant
authorization under exceptional circumstances when
comprehensive data cannot be obtained even after
authorization. This route normally does not lead to a
standard marketing authorization. For more information
and comparison between these authorization routes,
see: https://www.ema.europa.eu/en/human-regulatory/
marketing-authorisation/pre-authorisation-guidance

Japan

In Japan, expedited pathways that are relevant for gene
therapies are: Priority Review, Conditional and Term-
Limited Approval, Conditional Approval, and Sakigake
(Table 2-9). Priority Review lessens the target review
date to nine months and is available for medications
that fulfill an unmet need. The Conditional and Term-
Limited Approval pathway is for regenerative medicines
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that show promising early phase results. The Conditional
Approval pathway is targeted for highly useful and
effective drugs treating serious diseases. The Sakigake
early access scheme was introduced in 2014 to expedite
innovative assets and was implemented in 2015.
Conditional approval

Under the PMD Act, an RMP can obtain conditional ap-
proval on the basis of safety and predicted probable efficacy
demonstrated in early clinical trials. Conditional approval
for an RMP under the PMD Act lasts for a maximum
of 7 years, during which time the applicant is required
to perform the later-stage trials that will be required for
subsequent full approval. It should be noted that this time

roughly corresponds to Phase IT and Phase III clinical trials
under most circumstances. If these trials are not performed
or if the data obtained from them are considered inade-
quate to support full approval, the product must be with-
drawn from the market at the end of the 7-year conditional
approval period. Additionally, PMDA recommends that
the following factors should be kept in mind with respect
to conditional approval: 1) evaluation frequently needs to
be done based on a small number of study participants
due to patient scarcity; 2) controlled clinical trials are usu-
ally difficult to perform; 3) cellular heterogeneity makes
it difficult to evaluate based on a fixed/limited number of
study participants; and 4) there are frequently cases when

Table 2-9: Summary of Expedited Pathways in Japan

Priority Review

Conditional and Term-

Limited Approval

Conditional Approval

CEICELG

superior clinical
usefulness as
compared with

terms of efficacy and
safety

Sponsors must

the existing q
products in terms | cONduct post-
of quality of marketing clinical

life of patients,
efficacy, or safety

Applicable to
serious disease

studies and so on to
confirm the efficacy
and safety and
resubmit applications
for regular

approval within a
predetermined period

Only for regenerative
medicines

Year 2004 2004 2004 2016

established

Qualifying No standard Promising results No standard therapy Products for diseases in

criteria existing of early-Phase I/11 exists or superior clinical dire need of innovative
therapy or registration trials in usefulness is demonstrated | therapy

as compared with the
existing products in terms
of quality of life of patients,
efficacy, or safety

Applicable to serious
disease

It is difficult or would take
too long to conduct a
confirmatory study

Exploratory clinical studies
show efficacy and safety

Surveillance or clinical
studies must be conducted
as a post-marketing
requirement.

Applied for approval
firstly or simultaneously
(defined as submissions
within 30 days of each
other) in Japan

Prominent effectiveness
can be expected based
on nonclinical and early
phase trials

Key program
features

Target total
review time is
nine months

Valid for no more than
seven years

Conditional approval for
drugs

Priority Review

Prioritized consultation
Prioritized review
Review partner

Substantial post-marketing
safety measures

Rolling submission and
review
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it is difficult to conduct rigorous statistical analysis. While
items 1, 2, and 4 in the preceding list are considerations
that are important for medicinal products in general, item
3 is unique to cell therapy products.

Sakigake designation

The sakigake (the meaning of which is “pioneer”) des-
ignation was introduced in 2015 as the PMDA priority
review system for innovative therapies targeting an un-
met medical need. This designation roughly corresponds
to the EMA PRIME scheme and the FDA breakthrough
therapy designation. To qualify for the sakigake desig-
nation, a medicinal product must meet the following
conditions: 1) be initially developed and submitted for
authorization in Japan; 2) must be an innovative therapy
for a disease or condition with an urgent unmet need;
and 3) must demonstrate high efficacy in early stage
clinical trials. To be considered an innovative therapy
for an urgent unmet need, the product should possess
a new and different mechanism of action compared to
currently authorized products and treat either a serious
life-threatening disease or a chronic disease that leads to
the deterioration of patient quality of life.

The benefits of the sakigake designation include the
following:
« Prioritized PMDA consultation (scientific advice),

with the meeting taking place 1 month, rather than 2

months, after submission of the briefing documents

« Scope for extensive consultation prior to submission of
the marketing application

o Accelerated review of the eventual marketing applica-
tion, targeting review within 6 months rather than 12
months

« Enabling submission of Phase III study data after
submission of the marketing application

« Assignment of a PMDA concierge to facilitate an
efficient development program and marketing applica-
tion process

« Implementation of specific post-authorization safety
measures, including extended follow-up (over 10 years)

Overall comparison of accelerated pathways to
other agencies

Figure 2-2 shows a comparison of Japanese accelerated
regulatory pathways to those of agencies in the United
States and Europe.

Comparability

This section focuses on providing supplementary
guidelines about the best practices to establish product
comparability for cell-based products. These include
unmodified cellular products (i.e., ex vivo expanded
NK, T cells, or MSCs) manufactured from autologous

Figure 2-2: Comparison of PMDA, FDA, and EMA accelerated regulatory pathways

RMAT & CMA*

Other (FDA) (EMA)
Superior
to existing
treatments

No alternative
treatments

Conditional/term-limited approval
(PMDA)

Relationship to existing treatments

Life-threatening

Source: FDA, EMA, PMDA web sites

Serious
Indication type

\

Chronic Other

*Can also be used in emergency situations of if designated as an orphan medicine
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and allogeneic source materials, gene modified cellular
products including CAR-T, gene edited cellular products,
and iPSC-derived cell-based products. Most elements of
comparability as presented in Chapter 8 of A-Gene' are
applicable to cell-based therapies (Table 2-10). To better
highlight major differences in comparability approaches
in this chapter, we will focus on some key differences and
two relevant case studies.

COMPARABILITY STUDIES FOR CELL-BASED
PRODUCTS
For cell-based products, establishing the comparability
study design could be impacted by the nature of produ