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ABSTRACT
Purpose This article describes preclinical development of
cell-based medicinal products for European markets and dis-
cusses European regulatory mechanisms open to developers
to aid successful product development. Cell-based medicinal
products are diverse, including cells that are autologous or
allogeneic, have been genetically modified, or not, or expand-
ed ex vivo, and applied systemically or to an anatomical site
different to that of their origin; comments applicable to one
product may not be applicable to others, so bespoke develop-
ment is needed, for all elements - quality, preclinical and
clinical.
Methods After establishing how the product is produced,
proof of potential for therapeutic efficacy, and then safety, of
the product need to be determined. This includes understand-
ing biodistribution, persistence and toxicity, including poten-
tial for malignant transformation. These elements need to be
considered in the context of the intended clinical
development.
Results This article describes regulatory mechanisms avail-
able to developers to support product development that aim
to resolve scientific issues prior to marketing authorization
application, to enable patients to have faster access to the
product than would otherwise be the case.

Conclusions Developers are encouraged to be aware of both
the scientific issues and regulatory mechanisms to ensure pa-
tients can be supplied with these products.
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science . toxicity . tumorigenicity

ABBREVIATIONS
CAT Committee for Advanced Therapies
CBMP cell based medicinal product
CHMP Committee for Human Medicinal Products
CPWP Cell Products Working Party
DNA deoxyribonucleic acid
EC European Commission
EMA European Medicines Agency
FDA Food and Drug Administration
GLP Good Laboratory Practice
hPSC human pluripotent stem cells
HSC hematopoietic stem cells
ICH International Conference on Harmonisation
MSC mesenchymal stromal cells
SAWP Scientific Advice Working Party
SWP Safety Working Party

INTRODUCTION

In the development of cell-based medicinal products, data
needs to be generated to support progression from testing in
animals into testing in patients. Primary pharmacology studies
are needed to establish that use of a cell-based therapy could be
of benefit in a definedmedical setting, and sufficient evidence as
to why proposed clinical testing can be considered safe must be
presented to regulators and ethical review bodies. This latter
element, of reassuring patient safety, especially in initial clinical
trials where clinical experience is very limited, includes the ideas
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of distribution of administered cells, their persistence and con-
siderations of their intended and unintended effects. To place a
product on the market, non-clinical testing needs to be com-
plete and demonstrated to be of relevance to the product that is
to be used in patients once marketed [1].

This article presents considerations of these elements of
development of cell-based medicinal products and also details
additional regulatory mechanisms available in the European
Union that those undertaking the development of such prod-
ucts can access to aid successful product development.

Cell-based human medicinal products (CBMPs) may con-
tain cells that are autologous, or allogeneic, and may, or may
not, include cells that have been genetically modified, or which
may, or may not be, combined with a device or with a scaffold
or a mesh. This article primarily focusses onmedicinal products
that contain cells of human origin and of products that are
classed as somatic cell therapies; however, tissue engineered
products may also contain cells, and the same concepts can
apply to these products too. In Europe, only a small number
of CBMPs have received regulatory approval and their use is
limited [2–4] indicating the possibility that companies may ben-
efit from combining scientific knowledge with regulatory exper-
tise, in order to obtain a marketing authorization.

PROOF OF PRINCIPLE

The objective of primary pharmacology studies is to establish
the proof of principle of the CBMP) by use of a suitably robust
model to demonstrate the pharmacodynamic activity of the
product. These studies aim to support later clinical testing to
establish proof of concept. These cell-based products can be
complex in their development and so conventional require-
ments for pharmacological testing that are applied to small,
synthetic chemicals are not always appropriate and alterna-
tive, more tailored approaches are often more suitable.

Initial proof of principle studies are usually composed of
in vitro techniques, designed to demonstrate the activity of the
CBMP, for example if the proposed role of the CBMP is to
restore cell functionality, then the in vitro test should be de-
signed in such a way as to demonstrate that normal cell func-
tion has been restored and thus provide proof of activity of the
CBMP. Likewise, if the proposed effect of administration of
the CBMP is to enhance an immune response, then an appro-
priately designed in vitro immunological assay should be used.

For some products, in vivo testing in animals is not relevant to
predicting effects in humans. For instance, in genetically mod-
ified cells targeting a human-specific antigen, administration of
these cells to animals would not be expected to result in target
engagement, as the target is completely lacking in animals. In
these cases, reliance on in vitro testing alone may suffice.

A few challenges present themselves when considering the
first in vivo proof of concept studies [5]. Species difference can

be a major obstacle as human cells will likely be rejected by an
immunocompetent animal. In an immunocompromised ani-
mal, differences in the in vivo environment may result in differ-
ent interactions with tissues and distribution of the cells. In
some circumstances, use of animal cells in homologous model-
ling may bemore appropriate, as use of such a product, rather
than a human cell-based product, may better indicate the
therapeutic potential of a human CBMP in patients, even
allowing for such other differences from the human medical
setting, such as the method of administration, age of animals
and administered cell dose.

It should be noted that the use of homologous animal
models may add a level of complexity when extrapolating
results to a human therapeutic situation as the product used
is not that intended for use in humans.

A successful approach to determining proof of concept is to
replicate the target disease or injury, this can be undertaken
with the use of animal models of the disease or injury and is
potentially useful in determining the activity and safety of the
CBMP in order to support progression to clinical trials of the
CBMP. These animal models can include induced or sponta-
neous models of disease, or genetically modified animals
(knockouts or transgenics). It is important that models such
as these are robustly evaluated for any potential limitations,
i.e. variability in results, the absence of historical data with the
animal model, adverse health and poor conditioning of dis-
ease animal models. Pilot studies are useful in determining the
suitability of particular animal models, and it may be neces-
sary to perform more than one model of disease/injury in
order to fully characterise the safety and activity of the CBMP.

It is possible that in vivo studies are conducted only in small
animals, which allows data to be generated from larger num-
bers of individual animals: use of larger animals typically re-
sults in fewer individual animals being used. There is no de-
fault expectation that proof of principle should be studies in
large animals, and, in fact, the default rests the other way i.e.
that studies will be in small animals unless the nature of testing
requires that a large animal species be used. In some instances,
it is necessary that proof of principle studies be completed in
large animals, such as dogs, pigs, goats, sheep or horses.
Studies in larger animals have identified the same pathology,
or induced similar pathology, as in human medicine and use
of prototype medicinal products in these animals has support-
ed development of a human therapeutic [6] Use of larger
animals may also be most appropriate when the product is
to be given with another component, such as a device, where
there is a need to use the intended human device, which may
be t impossible in mice or rats. Alternatively, the product may
be given using the same injection device as is intended for use
in human patients e.g. around areas of infarcted heart muscle
tissue [7], where the surgeon who will administer the product
to the patient also conducts the animal experiment, in part to
develop the necessary skill to deliver the product optimally.
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The choice of species used in the pivotal proof-of concept
studies should be scientifically rationalised and justified al-
ways. A large animal study is not always needed and for some
products, in vivo proof of principle data can be derived only
from testing on rodents. Selection of a first human dose may
be based on these in vivo animal studies, but it should be born
in mid that selection of a dose for first clinical use may also be
supported by clinical experience with other CBMPs, where
these products are shown to be similar to the specific CBMP
in development.

The pivotal proof-of concept studies can include integrated
safety end points into their design; this has the advantage of
obtaining important safety information related to the admin-
istration of the CBMP yet reducing the burden of further
animal use for toxicity studies.

In some instances, it may also be possible to base the proof
of principle on published data. For example, for chondrocyte
type products where a wide level of clinical experience exists,
the need to additional proof of concept data may be waived.
In these instances, the developer of the CBMP may wish to
discuss their approach to establishing the proof of concept
with an appropriate competent authority, and in most cases,
this would be referred to the CHMP or Committee for
Advanced Therapies (CAT) for their scientific advice and ex-
pertise. The advice procedure is described in greater detail
later in this article. It should be noted that regulatory cell-
based guidelines that describe the approaches to examining
the pharmacodynamics of CBMPs are available and include,
but are not limited to, the CHMP Guideline on human cell-
based medicinal products [8].

BIODISTRIBUTION / PERSISTENCE

Persistence and distribution of these cells is an important fea-
ture that must be described in development of a CBMP. This
information can have a significant impact onmonitoring plans
detailed in the protocol for the first human study.
Biodistribution studies are particularly necessary when the
administration of the product may not be retained to the site
of action, for example when the product is implanted locally
with the use of a scaffold or membrane but no physical barrier
is applied. The potential biodistribution of the implanted
CBMP may be demonstrated in a relevant animal model
and if so this can, but need not, be integrated into homologous
animal models used in the proof of concept studies with the
gross and histological examination of several tissues, including
the lymph nodes. Study of persistence and biodistribution in
studies in larger animals can be included in pivotal proof of
principle studies.

Biodistribution studies also seek to provide a basis for de-
signing further studies to establish whether, once implanted,
CBMPs could proliferate and differentiate, or would be able

to initiate an unintended response (alternative target or effec-
tor), or could have potential to accumulate and persist in a
particular organ or tissue with possible consequences for long-
term safety. Each of these aspects must be addressed. The
methods used to track administered cells may pose a technical
challenge to the product developer and it is important that
methods be developed at an early stage of development in
order to accurately track cells in vivo.

In most cases, biodistribution studies will be required prior
to first human dosing. However, whereas most CBMPs will be
given on one occasion only, there are instances where clinical
development has changed to test use of a second or third dose,
following evidence of rapid cell clearance in humans. In this
circumstance, it may be necessary to conduct a repeated dose
biodistribution study in animals to support repeated dose clin-
ical testing.

TOXICITY

For CBMPs, the design of conventional toxicity studies, as
applied in development of small molecule drugs or of other
biological medicinal products and comprising repeat dose tox-
icity studies of increasing duration in accordance with the
intended duration of clinical testing [9–11], is likely to be
inappropriate. Instead of considering how to amend such
study designs so that they may be applied to a particular cel-
lular therapy, developers should consider the aim of such test-
ing and how this can be achievedmost optimally [12–14]. The
primary aim is to give reasonable reassurance that use of the
clinical CBMP as defined in the clinical protocol will be safe. If
there is known to be rapid clearance of administered cells in
animals, this can justify short term follow up as longer term
follow up will be uninformative for human safety. Often, safe-
ty will be combined with assessment of persistence and
biodistribution and in some cases, safety assessment can be
combined with primary proof of principle studies too.

Although CBMPs share some of the same principle char-
acteristics, it is recognized that cellular therapies are not a
homogeneous class of products. In addition, the level of scien-
tific knowledge and clinical experience of a given cellular ther-
apy is highly variable [15]. Given the product-specific attri-
butes of most cellular therapies, a case-by-case, risk-based ap-
proach can be taken when designing the nonclinical testing
programs. The risk-based approach [16] is based on a series of
generic scientific questions that could apply to any cell therapy
product. The risk factors are related to the quality, biological
activity and clinical application of the cell therapy. By deter-
mining the risk for a given therapy, the extent of the nonclin-
ical package can be determined. The factors associated with a
given risk are product specific and, in many cases, multifacto-
rial, and each of these needs to be considered as part of the
overall assessment [15].
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As single administration of a cellular product could result in
prolonged exposure in patients, this suggests that duration of
follow up in animals may need to be sufficient to support such
clinical exposure. However, as noted above, where there is
rapid cell clearance in an animal, then it makes no sense to
have prolonged follow up; if the cells are known to be gone
within 7 days, then it is not necessary to follow up animals for
several months, even though prolonged exposure may be ex-
pected in humans, as collection of such data from animals is
not relevant to predicting effects in humans.

Development of an immune response in normal animals
given the human CBMP can be a sufficient reason not to
conduct toxicity testing in animals with that product.
Alternative evidence to support the safety of patients given
the human cell product is needed. This could come from use
of the product in normal animals given immunosuppressive
drugs, or of use of an immunodeficient animal, or of use of a
cell product based on animal cells.

TUMORIGENICITY

The tumorigenic potential of cell therapy products can theo-
retically be influenced by many factors including the differen-
tiation status and proliferation capacity of the cells, genetic
modification, the phenotypic plasticity of the cells, the
intended clinical location, the long-term survival of the prod-
uct, genetic and epigenetic changes during culture and geno-
mic alterations during reprogramming (e.g. to form induced
pluripotent cells). To date many studies have been run as part
of product nonclinical development programmes to address
the risk of tumorigenicity; however, as with any study planned
to address aspects relating to product safety, the study needs to
be relevant [15, 17].

Tumorigenicity studies are largely considered in respect of
pluripotent cell derived therapies and the potential for the
presence of small numbers of undifferentiated cells within
the final product. There is considerable published data on
the characteristic of undifferentiated pluripotent cells to form
teratomas in immunocompromised animals [18, 19]; indeed,
this is a defining characteristic of such cells. The ability of the
human immune system, however, to identify pluripotent cells
as immunological targets is unknown, but evidence exists that
there is T cell reactivity to pluripotency markers such as
OCT4 in healthy donors [20], indicating that in a patient with
a healthy immune system the risk of tumorigenicity from rare
contaminating pluripotent cells may be low. The teratoma
studies that have been completed are typically designed to
address the issue of contaminating undifferentiated cells; an
issue relating to process development and characterisation as
well as safety. With questions around the ability of undifferen-
tiated cells to survive in the final product culture conditions,
the development of newer in vitro methods to characterise the

cell product and identify the risk of any contaminating cells
and the development of methods to eliminate the undifferen-
tiated cells from the final pluripotent derived cell therapy
product (e.g. pluripotent apoptotic agents, stage specific
genotoxic agents, activated cell sorting and the use of mono-
clonal antibodies against undifferentiated stem cell surface
markers [21, 22]), consideration is needed as to the appropri-
ateness of routinely running in vivo studies to address this spe-
cific aspect, or whether the decision to conduct such a study
should be a data driven decision in each case. The traditional
in vivo teratoma assay may also not address the tumorigenic
risk of the final differentiated product, an aspect which can be
forgotten.

There has also been considerable debate around the pro-
pensity of cells and specifically pluripotent cells, that have
been maintained in culture for extended periods of time, be-
ing taken over by cells carrying genetic abnormalities some of
which are highly recurrent [23, 24–26]. For instance, 20% of
hPSC lines worldwide carry a gain of a small region of
20q11.21 [23] which has been shown to lead to decreased
levels of apoptosis [27, 28]. It is possible that many of the
chromosomal changes observed in the pluripotent cell cultures
are adaptive and confer a proliferative advantage to the cells
but their consequences for the behaviur of particular differen-
tiated cells remain unknown [24]. While some of the genetic
aberrations have been associated with cancers, including germ
cell tumors, the presence of a mutation per se does not neces-
sarily define the cell as a tumor-causing cell. Even within the
general population mutations in the DNA do occur, and for a
multitude of reasons, but without causing cancer [29]. It is
important that it is understood if any observed DNA muta-
tions are identified as the initiating events causing cancer or
whether they act as contributors crucial for the development
of a tumor once it has initiated, as this alters the risk profile.
The non-randomness seen in the pattern of DNAmutations in
cancer cells and also cell therapy products does not mean that
these will translate into a causative role [30]. While it is im-
portant to capture information around genetic changes within
the product the presence per se of a genetic mutation does not
necessarily preclude its clinical use.

Somatic cell therapies and in particular mesenchymal stro-
mal cell therapies (MSCs) have been extensively been studied
and tested clinically for the treatment of various diseases [30].
Isolated MSCs for example show phenotypic heterogeneity,
depending on the origin of the cells and the isolation/
manufacturing techniques. Genetic alterations have been re-
ported for MSCs maintained in long term cultures; these in-
clude DNA losses and gains, DNAmethylation instability, and
evidence for telomeric deletions in subpopulations of cells
have all been observed during culture to late passage [30].
The risk of tumorigenicity was the focus of a Cell Products
Working Party [31] expert meeting which discussed the op-
portunities and challenges currently faced when MSCs are
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used as therapeutic products. To date no evidence of tumor-
igenic potential has been observed following administration of
MSC to immunocompromised mice in 3 and 6 month studies
[31]. It is possible that the frequency of transformation of
somatic cells such as human MSCs is too low to detect overt
tumor formation in established rodent models. In addition, in
the clinical setting the immunological status of the patient may
play a role in determining the risk of tumorigenic potential.
An allogeneic therapy will likely be eliminated over time re-
ducing risk.

Genetic modification is the process of modifying or
inserting a new genetic sequence into a cell [32] and to date
retroviral and lentiviral gene transfer systems are the most
commonly employed in the genetic modification of cell ther-
apies since the vectors are capable of sustained high levels of
expression and the ability to package large inserts. The inser-
tion of retroviral vectors into the host genome has meant that
insertional mutagenesis is a risk for genetically modified cell
therapies. Insertional mutagenesis can occur through activa-
tion and silencing of genes or dysregulation. Oncogenic acti-
vation, has been observed in the clinic following the adminis-
tration of gamma retrovirally modified hematopoietic stem
cells (HSC; [33]), with leukemia or pre-leukemia reported in
some patients treated for X-linked Severe Combined
Immunodeficiency Disease [34], for Wiskott–Aldrich syn-
drome [35] and chronic granulomatous disease [36]. In gen-
eral, the risk of insertional mutagenesis is considered to be
related to disease background, cell type to be transduced
and vector characteristics [37]. Numerous clinical trials with
gamma-retrovirally modified T cells, however, have not
yielded evidence for insertional adverse events despite long-
term persistence of transduced cells [37] and lentiviral vectors
have not yet been associated with insertional oncogenesis, al-
though integration mediated clonal dominance has been re-
ported in one trial [38]. These data suggest that disease back-
ground factors and cell-intrinsic mechanisms may modify the
risk of insertional mutagenesis.

The risk of tumorigenicity may be assessed by in vitro and/
or in vivo assays; in addition, published data on related prod-
ucts may provide additional supportive information, although
the relatedness of the products will need to be determined. For
other products, an in vivo assessment may be required, al-
though it is strongly advised to discuss the plans with the reg-
ulatory authorities in advance of committing to such studies.
Where nonclinical in vivo studies are run their design needs to
take into account assessment of rare events. These studies
present a number of challenges including the selection of the
optimal animal model, a balance of a feasible group size with
statistical power, study duration, dose, and route of adminis-
tration. In addition, the requirement for special husbandry
and care for immunodeficient animals to minimize loss of
animals to opportunistic infection exists, particularly for stud-
ies that may be of up to one year in duration. Consideration

needs to be given to how, or if, these studies can be performed
in a manner compliant with Good Laboratory Practice.

Given the variable nature of scientific knowledge and clin-
ical experience with different cell based products, a risk-based
approach [17] can be applied. Data provided by the FDA (up
to 2014) has shown that across all cell therapies only in 43% of
submissions were tumorigenicity assays performed by testing a
product directly (in vitro/in vivo) and that in 57% of cases tu-
morigenic potential was assumed based on Bconsideration of
product attributes, literature and/or previous clinical
experience^ [39].

REGULATORY PERSPECTIVES

In addition to the scientific considerations discussed above,
there are several regulatory perspectives that those undertak-
ing the development of a CBMP should consider [40]. The
availability of options to obtain input on product development
of regulators is intended to result in eventual wider availability
to patients of those products by ensuring that difficult issues
are resolved in a manner acceptable to both parties, i.e. prod-
uct developers and regulators. In contrast to the scientific is-
sues, which are likely to present similar issues in different re-
gions of the world, the considerations below are presented
based on experience that is specific to the European Union.
However, despite differing regulatory regimes across the
world, some of what is considered below may also reflect
practice in regions outside the European Union. This article
addresses development of cell-based medicinal products but it
should be noted that these comments below in A-E are not
exclusive to cell-based therapies.

Expectations for GLP Compliance

In development of medicinal products, studies that are con-
ducted with the intent of characterising product safety are
expected to be in compliance with Good Laboratory
Practice (GLP) ([41, 42]). However, in some instances, com-
pliance with GLP is not possible: this may be more common
with cell therapy products than with other biological products
or with small molecule drug products; one example is that
testing may take place in academic laboratories which lack
capacity for independent quality assurance audit;. typically
such studies are done in research facilities where the animals,
sometimes with specific genetic abnormalities, happen to be,
and these are not facilities able to conduct GLP studies. In
circumstances where the generation of preclinical safety data
in compliance with GLP is not possible, or where there are
existing non-GLP data, such that conducting additional test-
ing would not result in further preclinical safety data of rele-
vance to human use of the product, a claim for a waiver of the
expectation for GLP compliance may be accepted by
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regulatory reviewers [43, 44]. The reason(s) for lack of GLP
compliance need to be explained but where there is a justifi-
cation presented that available and relevant data are consid-
ered reliable, lack of compliance with GLP may be accept-
able. This should be justified in each case: in these circum-
stances, it may be prudent for the developer of the product to
obtain advice on the acceptability of this approach to regula-
tory reviewers. This can be done in scientific advice as de-
scribed next.

Scientific Advice

In the European context, scientific advice, as it relates to
CBMPs, is described in paragraph 23 of Regulation (EC)
1394/2007 [45] and is a procedure that can be applied to
any one of, or any combination of, quality, preclinical and
clinical data relating to the development of a medicinal prod-
uct, with the principle aim to give advice on scientific infor-
mation that may be necessary to demonstrate quality, safety
and/or efficacy of the product. This is not limited to cell-based
products, but where the advice does relate to a cell-based
product, it will be referred to the Committee for Advanced
Therapies (CAT) to access relevant expertise. Scientific advice
is operated by the European Medicines Agency, the Scientific
Advice Working Party (SAWP) and the Committee for
Human Medicinal Products (CHMP).

In this procedure, the product developer submits questions
and supporting argument for their preferred position and the
SAWP and CHMP will review this, and provide a written
answer. The developer needs to present sufficient information
on the issue(s) for a recommendation to be given and also
indicate how it proposes to resolve the issue: Questions can
be framed in the form of asking if CHMP agrees with the
developer that the information summarised is sufficient to
support the developer’s stance. It is key that the developer
shows how this information is relevant to the version of its
product that is proposed to be put on the market in the
European Union.

A consensus European view is given. This procedure in-
volves representatives from all countries of the European
Union and offers potential for significant risk-reduction in
developing a cell based product because where advice is given
that the applicant’s approach is acceptable, it is very unlikely
that that issue may be raised as an objection in the review of a
marketing authorization application.

In addition, many national competent authorities (the legal
term applied to regulatory bodies in each country in the
European Union that have responsibility for regulation of
medicinal products), offer advice at the national level. Again,
these are not limited to non-clinical issues, but these can con-
sider any scientific or regulatory issues relating to product
development. National scientific advice is usually in the form
of a face-to-face meeting between those developing the

product and employees of the national competent authority.
It does not carry the same significance in terms of regulatory
risk-reduction - in part, this is because each country can only
give its own view and there are 27 other countries. Ational
scientific advice procedures can be particularly useful in ad-
dressing issues relating to specific clinical trials, if the trial is to
be conducted in that country.

For more information on scientific advice procedures, see:
http://www.ema.europa.eu/ema/index.jsp?curl=pages/

contacts/CHMP/people_listing_000022.jsp
and
http://www.ema.europa.eu/ema/index.jsp?curl=pages/

regulation/general/general_content_000049.jsp&mid=
WC0b01ac05800229b9.

EMA Innovation Task Force

Whereas the above scientific advice procedures are focussed
on development of a specific medicinal product, the EMA
offer the opportunity for early dialogue with developers on
product development through its Innovation Task Force.
The aim of the EMA Innovation Task Force is to foster inno-
vation in relation to early development programmes, often
where the specific product has yet to be manufactured in a
form that could be given to human patients. For projects with-
in the scope of the EMA Innovation Task Force, information
may be presented on studies relating to the proof of principle
(e.g. specificity of antibacterial action in challenge studies in
rodents; conditional anti-seizure activity, only in the presence
of a second element, itself lacking any intrinsic therapeutic
activity) with advice from task force members seeking to find
solutions to regulatory challenges posed by the novel nature of
the product., where there are difficulties in applying the
established models of drug development. Discussions can ex-
plore how the developer can optimise development to ensure
patient safety in early trials without conducting studies that
regulators may not require, but which developers may judge
would be requested by regulators. For more information on
the EMA Innovation Task Force see:

http://www.ema.europa.eu/ema/index.jsp?curl=pages%
2Fregulation%2Fgeneral%2Fgeneral_content_000334.
jsp&mid=WC0b01ac05800ba1d9.

Certification Procedure

Certification is a separate procedure from scientific advice.
The certification procedure was created by Article 18 of
Regulation (EC) No 1394/2007 [45] and is in place to sup-
port development of advanced therapies, which include
CBMPs, by small- and medium-sized enterprises: it is not
available for products that are not advanced therapies. It is a
procedure that aims to offer to those developing such prod-
ucts, and who are eligible, the opportunity to obtain an
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assessment of their data, as much as is available at the time of
seeking certification, so that any issues identified can be ad-
dressed prior to making an application for a marketing autho-
rization and so not be reasons to object to approval. The
procedure can cover either quality data, alone or quality
and non-clinical data but it does not extend to review of clin-
ical data, although the review is conducted in light of a general
understanding of the intended therapeutic use. Where quality
data have been certified alone in a previous procedure, non-
clinical data can be certified with updated quality data. It is
operated by the European Medicines Agency and the
Committee for Advanced Therapies (CAT) [46].

The certification procedure involves the scientific evalua-
tion of data submitted from the perspective of whether these
data would meet the standards that apply for evaluating a
marketing authorization application.

The certification procedure operates thus. After receipt of
the application, one member of the CAT is assigned as the
CAT Rapporteur and undertakes assessment of data submit-
ted and prepares a report, which is reviewed by a second
member of the CAT, acting in the capacity of Peer
Reviewer. The position then agreed is put to the full commit-
tee who discuss the proposals, both those presented by the
applicant, and the responses proposed by the CAT
Rapporteur and a final position is agreed by CAT and the
Rapporteur’s report is amended as needed to reflect this final
position. TheCATmay recommend to the EMA to certify the
data reviewed, which confirms the extent to which the data
meet expectations applied in licensing decisions, or the CAT
may identify deficiencies in the dataset that should be resolved
by the time of making a marketing authorization application.
This procedure takes 90 days and it is voluntary.

For more information on the certification procedure, see:
http://www.ema.europa.eu/ema/index.jsp?curl=pages/
regulation/general/general_content_000300.jsp&mid=
WC0b01ac058007f4bd.

Prime Scheme

The PRIME (PRIority MEdicine) scheme exists to facilitate
approval of products that target an unmet medical need. This,
too, is voluntary and the scheme is open to any type of medic-
inal product that may address an unmet need. The scheme
aims support engagement between regulators and product
developers so that appropriate studies are done and when
the marketing authorization application is received, to allow
fast evaluation, all with the aim that patients can access the
product sooner than would otherwise be the case.

Initially, the developer should form its own view as to why
its product meets the definition of a priority medicine, as hav-
ing potential to meet an unmet medical need: at least, early
clinical data are expected. The Scientific Advice Working
Party (SAWP) reviews applications for PRIME designation,

for CBMPs taking into account considerations from the
Committee for Advanced Therapies (CAT) and where
granted, there is a Rapporteur appointed who supports devel-
opment of the product with regular meetings with its devel-
opers. The aim is to ensure that the applicant understands the
expectations of regulators when designing studies on which
the decision to approve, or not, will be based.

For more information on the PRIME scheme see: http://
www.ema.europa.eu/ema/index. j sp?cur l=pages/
regulation/general/general_content_000660.jsp.

CONCLUSION

In this article, the authors have given a short summary of the
scientific issues facing product developers on the preclinical
development of a cell based medicinal product and also ex-
plained some of the existing mechanisms for accessing support
for product development from European regulatory authori-
ties. The scope of product type that is included in the term
cell-based therapy is broad and making specific comments
applicable to one product may not be useful if applied to
another product: products that are fundamentally different
may require different approaches to their development.
However, the aims of preclinical development remain: to pro-
vide evidence that the product may have beneficial effects, if
used in a specific manner in a defined medical setting and to
demonstrate that it is safe to test in human patients in the
manner proposed. There have been few newly licensed
CBMPs in the last 10 years, when the relevant legislation
came into force in Europe [42], and one implication of this
is that product development is difficult. For the most part,
preclinical development has not been the cause of a failure
to license products. The key element is to demonstrate that
patient benefit is due to the product; the preclinical issues
described here need to be addressed to get to that point.
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