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Leitthema: Arzneimittel für Neuartige Therapien

The new era of regenerative medicine 
has led to rapid development of new in-
novative therapies especially for diseases 
and tissue/organ defects for which tradi-
tional therapies and medicinal products 
have not provided satisfactory outcome. 
Skin replacement products [1] and carti-
lage repair using articular chondrocytes 
[2] have been standard care already for a 
decade; however, the ability to isolate, ex-
pand and differentiate various stem cel-
ls has been the real fire-lighter for new 
innovative therapies and their applica-
tions.

Cell-based medicinal products (CB-
MPs) include somatic cell therapy pro-
ducts and tissue engineered products, 
manufactured from viable autologous, al-
logeneic or xenogeneic cells. All CBMPs 
can also contain non-cellular componen-
ts (chemical/biological compounds, mat-
rices, scaffolds etc.) either as raw materi-
als or as part of the active substance. So-
matic cell therapy medicinal products 
are intended for treatment or preventi-
on of diseases, or to make a diagnosis, 
via a pharmacological, immunological 
or metabolic mode of action of the cells. 
Most common product types of somatic 
cell therapies are cancer immunotherapy 
products (cancer vaccines). Tissue engi-
neering products (TEPs) are developed 
for structural and functional repair of tis-
sue/organ defects and their mode of ac-
tion is to repair, restore or replace tissue 
structure/function. The first use of tissue 
engineering products has provided treat-

ment for defects of cornea, skin, liver, bo-
ne and cartilage.

The legal requirements for CBMPs are 
set in the Regulation 1394/2007/EEC [3] 
and in the revised Annex I of Directive 
2001/83/EEC [4]. The technical require-
ments are further addressed in the guide-
line for human cell-based medicinal pro-
ducts (EMEA/CHMP/410869/2006) [5].

Risk-based approach to define 
the amount of data for a MAA

The wide variety of cell-based products 
and the foreseen limitations (small sam-
ple sizes, short shelf life) vs. particular 
risks (microbiological purity, variability, 
immunogenicity, tumourigenicity) asso-
ciated with CBMPs have called for a fle-
xible, case-by-case regulatory approach 
for these products. Consequently, a risk-
based approach can be applied to define 
the amount of scientific data needed for 
a Marketing Authorisation Application 
(MAA) of each CBMP. The initial risk ana-
lysis performed by the developers should 
identify the risks related to the product, its 
production and clinical use and the evalu-
ation should cover the whole product de-
velopment. The issues to be considered in-
clude cell origin (autologous versus allo-
geneic), ability to proliferate/differentiate, 
ability to initiate an immune response, le-
vel of cell manipulation, route of adminis-
tration, duration of exposure, use of com-
bination products etc. The design of the 
preclinical studies can also be justified on 

the basis of the risk analysis. The initial 
risk evaluation should also serve as a ba-
sis for the preparation of a risk manage-
ment plan [6]. Further guidance for the 
initial risk analysis is currently under de-
velopment.

Quality requirements for CBMPs

Cells are fragile, complex, living systems 
and highly dependent on their micro-en-
vironment. Whenever the environment 
changes, the cells tend to change. This 
makes the quality control of CBMPs ve-
ry challenging. Poorly controlled product 
and production processes may have a di-
rect impact on the safety and efficacy of 
the product.

The major risks related to a cell-based 
product are microbiological contaminati-
on, dedifferentiation/loss of cell function, 
cell transformation/malignancies, im-
munogenicity and ectopic engraftment 
of the cells to non-target tissues. The-
se risks can be mitigated to some extent 
through a proper quality management 
system, where the CBMPs are manufac-
tured using good-quality starting materi-
als and a validated, aseptic manufacturing 
process. Whenever there are limited pos-
sibilities for batch release testing, the mis-
sing information should be complemen-
ted through proper product characterisa-
tion and process validation data. Definiti-
on and characterisation of the product are 
of outmost importance, as these data pro-
vide the tools for proper process validati-

24 |  Bundesgesundheitsblatt - Gesundheitsforschung - Gesundheitsschutz 1 · 2010



on, in-process testing and release testing. 
In order to ensure reliability of all quality 
controls, the test methods should be vali-
dated and suitable for their intended use.

Tissues and cells, used as starting ma-
terials for CBMPs, should comply with 
the requirements set in Directive 2004/23/
EEC [7] and the technical directives drawn 
from it [8, 9]. Furthermore, if animal-de-
rived materials are used in the produc-
tion of CBMPs, TSE and viral safety of 
such materials should be verified prior to 
their use. Manufacture of living cells does 
not allow terminal sterilisation of the pro-
duct or removal/inactivation of microbial 
contaminants. Thus, appropriately tested 
and qualified starting materials and a va-
lidated aseptic manufacturing process are 
the key factors to ensure microbiological 
purity of the product. Sterility testing ac-
cording to current European Pharmaco-
poeia (Ph.Eur.) requirements may not be 
possible for all products, especially when 
the shelf-life of the product is very short. 
In such a case, alternative methods with 
shorter read-outs could be used [10]. Tes-
ting for the absence of bacteria, mycoplas-
ma and fungi should be conducted at re-
lease, whenever possible.

Product characterisation as a mini-
mum should include tests for identity, pu-
rity, impurities/sterility, potency, viability 
and cell number. Additionally, tumourige-
nicity and biocompatibility testing should 
be performed, where appropriate.

Identity parameters should be establis-
hed for all components of the product and 
the test methods should be specific for 
each component. For cells, identity testing 
should be based on phenotypic and/or ge-
notypic markers; phenotypic markers in-
clude various assays related to, e.g. cell sur-
face molecule expression, bioactivity, pro-
duction of specific biomolecules. For ad-
herent cells, morphological analysis may 
be a useful tool, e.g. as an in-process cont-
rol in conjunction with other tests. Howe-
ver, most adherent primary cells tend to 
take an elongated, spindle-shaped form 
on the plastic culture surface. By conven-
tional light microscope, the morphologi-
cal phenotype, e.g. of chondrocytes, oste-
oblasts, adipocytes and skeletal myocytes, 
is very difficult, if not impossible, to dis-
tinguish. Furthermore, depending on the 
stage of individual cells (attaching, mo-
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Abstract
The new era of regenerative medicine has 
led to rapid development of new innovative 
therapies especially for diseases and tissue/
organ defects for which traditional therapies 
and medicinal products have not provided 
satisfactory outcome. Although the clinical 
use and developments of cell-based medici-
nal products (CBMPs) could be witnessed al-
ready for a decade, robust scientific and regu-
latory provisions for these products have on-
ly recently been enacted. The new Regula-
tion for Advanced Therapies (EC) 1394/2007 
together with the revised Annex I, Part IV of 
Directive 2001/83/EC provides the new le-
gal framework for CBMPs. The wide variety of 
cell-based products and the foreseen limita-
tions (small sample sizes, short shelf life) vs. 

particular risks (microbiological purity, vari-
ability, immunogenicity, tumourigenicity) as-
sociated with CBMPs have called for a flex-
ible, case-by-case regulatory approach for 
these products. Consequently, a risk-based 
approach has been developed to allow defi-
nition of the amount of scientific data need-
ed for a Marketing Authorisation Application 
(MAA) of each CBMP. The article provides fur-
ther insight into the initial risk evaluation, as 
well as to the quality, non-clinical, and clinical 
requirements of CBMPs. Special somatic cell 
therapies designed for active immunothera-
py are also addressed.

Keywords
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 Regenerative

Regulatorische Anforderungen an die klinische Prüfung 
und Marktzulassung von zellbasierten Arzneimitteln

Zusammenfassung
Eine neue Ära der regenerativen Medizin 
führte zur schnellen Entwicklung von neu-
en, innovativen Therapien insbesondere 
für solche Krankheiten und Gewebe- bezie-
hungsweise Organschäden, für die die tradi-
tionellen Therapiekonzepte und Arzneimit-
tel keine befriedigenden Ergebnisse liefern 
können. Obwohl die Entwicklung und der kli-
nische Einsatz von zellbasierten Arzneimit-
teln (cell-based medicinal products, CBMP) 
bereits seit einer Dekade bekannt sind, ließen 
stabile wissenschaftliche und regulatorische 
Vorgaben bis heute auf sich warten. Die Ver-
ordnung (EG) 1394/2007 über Arzneimittel 
für Neuartige Therapien bildet nun zusam-
men mit dem überarbeiteten Annex I, Part IV 
der Richtlinie 2001/83/EG einen neuen recht-
lichen Rahmen für CBMP. Ihre große Hetero-
genität sowie die offensichtlichen Begren-
zungen (wie kleine Stückzahlen und kurze 
Haltbarkeit) auf der einen und spezifische Ri-

siken der CBMP (wie mikrobiologische Rein-
heit, hohe Variabilität, Immunogenität, Tu-
morrisiko) auf der anderen Seite erfordern 
für diese Produktgruppe einen flexiblen, den 
Einzelfall bewertenden regulatorischen An-
satz. Deshalb wurde ein Ansatz entwickelt, 
mit dem der Umfang der wissenschaftlichen 
Daten für den Zulassungsantrag für jedes CB-
MP im Einzelfall festgelegt werden kann, ba-
sierend auf der Einschätzung des Risikos, das 
vom Arzneimittel ausgeht (Risiko-basierter 
Ansatz, risk-based approach). Dieser Artikel 
vermittelt einen vertiefenden Einblick sowohl 
in die initiale Risikobewertung von CBMP als 
auch in die Anforderungen an Qualität, nicht-
klinische und klinische Daten der CBMP. Auch 
somatische Zelltherapeutika für die aktive 
Immuntherapie werden in die Betrachtungen 
eingeschlossen.

Schlüsselwörter
ATMP · Regularien · Zelltherapie · Regenerativ
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ving, detaching), the morphology of the 
cells may vary considerably and by micros-
copic evaluation it is very difficult to iden-
tify putative cellular impurities during the 
in vitro cell culture. Therefore, microsco-
pic analysis of the cells alone is not suffi-
cient as an identity test. Methods used for 
evaluation of cell purity should also be ca-
refully chosen and the need for a homo-
geneous or heterogeneous cell population 
for the intended indication should be defi-
ned as part of the product characterisation 
and development. Where a homogeneous 
cell population is required for the inten-
ded indication, other cells are considered 
as impurities and their amount in the final 
product needs to be controlled. When a 
product is based on allogeneic cells, evalu-
ation of histocompatibility markers might 
be necessary. The strategy to evaluate the 
amount of impurities (cellular and pro-
cess-related) and their removal during the 
manufacturing process can be addressed 
in the risk analysis. Only clinically signi-
ficant impurities should be tested and/or 
their removal demonstrated through va-
lidation.

Potency testing is one of the key para-
meters of a cell-based product and, when 
properly designed, most valuable tool to 
control functionality/biological activity 
of the cells throughout the lifetime of the 
product. The potency test should be ba-
sed on the intended biological effect of the 
product and its main objective is to iden-
tify clinically significant changes in the 
product. The test methods may comprise 
in vitro or in vivo assays or assays based 
on surrogate markers (e.g. protein expres-
sion profiles, flow cytometric immunoas-
says). In some cases, there may be a need 
to establish multiple assays to cover both 
the needs of characterisation and process 
validation and, on the other hand, the li-
mitations related to batch release testing. 
As the cell-based assays may exhibit quite 
wide variability inherent to the materi-
al itself, the assays should be kept as basic 
as possible and combination of evaluation 
for both potency and cell purity in the sa-
me assay should be avoided.

Tumourigenicity testing is required 
in cases of an increased risk of cell trans-
formation. Whenever stem cells are used 
or the manufacturing process predispo-
ses the cells to karyotypic changes, gene-

tic stability of the cells should be evalua-
ted. Guidance related to the testing strate-
gy can be found in ICH Q5D [11].

Biocompatibility testing is required for 
combination products and it should con-
firm that the system maintains the desired 
cell differentiation, functionality and ge-
notype during production. Furthermo-
re, when the non-cellular components are 
based on biodegradable materials, testing 
for harmful/toxic components may be ne-
cessary to ensure proper growth environ-
ment for the cells. Important characte-
ristics of structural components (e.g. to-
pography, surface chemistry, strength) 
should be evaluated through the quality 
control of the component itself. Whene-
ver this data is evaluated by a Notified Bo-
dy, the results of the assessment should be 
included in the MAA.

The manufacturing process should be 
carefully designed and validated to ensure 
consistent production. For CBMPs, com-
parability testing will be very challenging 
and knowing that even small changes in 
the culture conditions may result in dra-
matic changes in cell phenotype (and 
perhaps, also in genotype), the need for 
scale-up activities should be considered 
already at the beginning of the develop-
ment.

Non-clinical requirements 
for CBMPs

General aspects

The objectives of the non-clinical studies 
are to demonstrate the proof of principle 
for the medicinal product and to define 
the pharmacological and toxicological ef-
fects that are predictive of the responses 
in humans. Further objectives include the 
establishment of safe doses for subsequent 
clinical studies and to support the route 
of administration of the cell-based medi-
cinal product. Moreover, the non-clini-
cal studies should also identify target or-
gans for toxicity and should allow the de-
finition of parameters to be monitored in 
the patients. Non-clinical studies should 
be performed in relevant animal mo-
dels, meaning that the animals should al-
low the human response to the CBMP to 
be predicted. Therefore, the animal mo-
del should display similar characteristics 

as humans in terms of cell biology, ana-
tomy, biomechanics and pathophysiolo-
gy. The potential and limitations of the 
animal model(s) should be identified and 
addressed as part of the risk evaluation.

Such relevant models may comprise 
knock-in or knock-out animals or even 
homologous models. In a homologous 
model, cells or tissues from the respective 
animal (instead of the original human 
product) are harvested, isolated, manipu-
lated and manufactured similar to the cli-
nical product. While a homologous mo-
del mimics the environment in the pati-
ent to the maximally possible extent, it al-
so comprises several uncertainties: the re-
spective cells in the model animal and/or 
their components such as cell-surface re-
ceptors and cell effector proteins, may be 
less well characterised than their human 
homologues. The homologous cell prepa-
rations may have different physiological 
functions or may be regulated differently 
in the animal. In addition, a similar ma-
nufacturing process may lead to different 
impurities (depending on the starting ma-
terial), which may lead to a pharmacolo-
gical and toxicological profile that is diffe-
rent from the human preparation. Howe-
ver, for certain preclinical studies, such as 
the biodistribution of cells, the homolo-
gous model might provide more valuab-
le information than xenogeneic models, 
e.g. human cells in immune-suppressed 
or immunodeficient animals.

The criteria for choosing a particular 
animal model should be scientifically jus-
tified. Although the number of animals 
may vary depending on different factors 
such as the disease model, the test spe-
cies, delivery system, the total number of 
tested animals per study group has to be 
sufficient to ensure a statistical and bio-
logically significant interpretation of the 
results. It is also important to use ani-
mals of both genders where possible and 
to provide adequate positive and negati-
ve controls. For the latter, sham treatment 
or vehicle might be used and the ratio-
nale for each functional test needs to be 
provided. In cases where relevant ani-
mal models cannot be developed, in vit-
ro studies may replace the animal studies, 
but the underpinning rationale to use the 
in vitro studies also need to be justified. 
It is also important to lay out the ratio-
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nale for the chosen time points, frequen-
cy and the overall duration of the monito-
ring to detect possible adverse effects. De-
pending on the intended duration of the 
treatment with a given product, the stu-
dies may take longer than would be re-
quired for classical medicinal products, 
up to several months or in small animal 
models even for the rest of the life of the 
animals, because the cells may persist in 
the animal for longer times or it may in-
duce long-term effects.

It is also necessary to provide safety, 
suitability and biocompatibility data for 
any additional substances that are admi-
nistered together or as part of the cell-
based medicinal product, such as cellu-
lar products, biomolecules, biomateri-
als, and/or chemical substances. Especial-
ly for scaffolds, the physical, mechanical, 
biological and chemical properties should 
be considered. The selection of materials 
should be justified based on biocompati-
bility. Scaffolds may reside permanently in 
the host or they might be desorbed; they 
may be two-dimensional or three-dimen-
sional. All these aspects influence their 
interactions with the cells and should be 
addressed.

Pharmacology

The primary pharmacological studies for 
the cell-based medicinal product should 
be adequate to demonstrate proof-of-
principle in a relevant model of disease or 
injury, as described above. The markers 
of biological activity need to be reasonab-
ly justified. The interaction of the applied 
cells with non-cellular component(s) of 
the product and the interaction/integrati-
on of the product with surrounding tissue 
should be addressed using imaging tech-
niques such as MRI.

Animal studies should also be used 
to determine the effective dose, i.e. the 
amount of the cell-based medicinal pro-
duct that is needed to achieve the desired 
effect, and where appropriate, the fre-
quency of dosing should be determined 
as well. The secondary pharmacology stu-
dies should be performed to identify po-
tential undesirable physiological effects 
that are not related to the desired thera-
peutic effect of the product, e.g. migrati-
on of stem cells to unintended locations 

followed by proliferation or the uninten-
ded differentiation of cells.

Pharmacokinetics

Conventional pharmacokinetic studies 
are usually not relevant for cell-based 
medicinal products, because absorption, 
metabolism and excretion are not taking 
place, unless the mode of action of a CB-
MP is based on biomolecules expressed by 
the cells (e.g. encapsulated cells). Instead, 
investigators should focus on parameters 
like viability, (bio-)distribution, growth, 
migration and differentiation of the cells 
over time to evaluate the risk of the CB-
MP based on the interaction of the body 
with the cells.

Toxicology

As outlined in the Guideline on Human 
Cell-Based Medicinal Products [5], the 
need for toxicological studies depends 
on the specific cell-based medicinal pro-
duct. Conventional study designs may not 
be appropriate, but scientific justification 
should be provided for the models used 
as well as for the omission of studies. To-
xicity of CBMPs may arise from unknown 
cellular alterations that take place during 
the manufacturing process such as alte-
red secretion of chemokines or uninten-
ded differentiation of the cells. Immune 
toxicity arising e.g. from allogenic use of 
the product or the interaction with com-
ponents that were used during the ma-
nufacturing or that are part of structural 
components might be an issue. Therefore, 
the toxicology studies should be perfor-
med with the finished cell-based medici-
nal product in order to include any of the-
se potential hazards.

For some of the toxicology studies, the 
use of homologous models may be rea-
sonable.

Single and repeated dose toxicity stu-
dies may be necessary depending on the 
intended clinical use of the CBMP. In the-
se studies the application route and the 
dosing regime should reflect the intended 
clinical use.

Conventional carcinogenicity and ge-
notoxicity studies are usually not required 
for CBMPs products. However, the CB-
MP may have an intrinsic tumourigenic 

potential due to their source (e.g. stem 
cells), or they might become tumourige-
nic upon ex vivo manipulation. In cases 
where it can scientifically be justified, tu-
mourigenicity studies might be omitted.

Clinical requirements for CBMPs

In general, the whole clinical development 
of a CBMP should follow the same regula-
tory requirements as established for other 
medicinal products (Dir.2001/83/EC) [4] 
and the existing general and specific gui-
delines available for the conditions to be 
treated. The clinical development plan 
should be clearly focused on effective and 
safe use of the CBMP in the target condi-
tion and population.

The initial risk evaluation should be 
used to design the entire clinical develop-
ment plan. Part of the risks can be miti-
gated during quality and non-clinical de-
velopment; however, certain risks remain 
to be alleviated during the clinical deve-
lopment, both pre- and post-marketing. 
Similar to the development of classical 
pharmaceuticals, the main clinical phases 
of exploratory and confirmatory clini-
cal studies are needed to substantiate the 
MAA for CBMPs. In general, the clinical 
development plan should include phar-
macodynamic studies, pharmacokinetic 
(PK) studies (if applicable), mechanism 
of action studies, dose finding studies and 
randomised pivotal clinical trials.

External experience with similar pro-
ducts may provide valuable information 
for these products. This experience may 
provide supportive evidence for a MAA 
or even earlier – during the clinical de-
velopment phase for exploratory purpo-
ses. However, special attention should be 
paid on interpretability of the data availa-
ble from previous experience using parti-
cular CBMPs. There may be major draw-
backs not taken into account, e.g. unde-
restimation of impact of manufacturing 
changes, including scale-up, taken place 
during clinical development or overesti-
mation of observational and/or non-ran-
domised study results.

During the exploratory phase of cli-
nical studies, special attention should be 
paid to pharmacodynamic and pharma-
cokinetic studies (by monitoring of via-
bility, proliferation/differentiation, body 
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distribution/migration and functionality 
during the intended viability of the CB-
MP). Pharmacokinetic features from rele-
vant animal models could replace part of 
necessary clinical PK studies. One of cri-
tical features in exploratory studies is the 
definition of the dose. Challenges in using 
classical dose finding strategies by choo-
sing dose for confirmatory study from se-
veral tested ones raise the need to elabo-
rate alternative reasonable approaches to 
at least define minimally effective dose.

Efficacy should be established using 
clinically meaningful primary endpoints, 
supported by secondary endpoints, and 
both structural and functional measure-
ments should be considered. It is expected 
that classical approaches of confirmatory 
study designs are used and all deviations 
are justified. As with other medicinal pro-
ducts, a prospective, randomized con-
currently controlled pivotal study is ex-
pected, unless otherwise justified. Any fo-
reseen omission should be addressed be-
fore study design as well as unresolved is-
sues in the MAA by proper assessment of 
the impact of these gaps on final data and 
their interpretability. In case a single pivo-
tal study approach is used, it should com-
ply with the requirements of the Points to 
Consider on Applications with One Pivo-
tal Study [12]. In such a case, the strength 
of evidence should be compelling consi-
dering the success to provide evidence of 
internal consistency, in terms of impor-
tant endpoints and subpopulations, and 
degree of statistical significance observed. 
The margin selected for the assessment of 
delta (e.g. for noninferiority, in %) should 
be appropriate to exclude all differences of 
clinical significance. More than one pivo-
tal clinical study should be considered, if 
(1) the mechanism of action is unknown, 
(2) there is a new pharmacological prin-
ciple, (3) phase I and II data are too limi-
ted or (4) there is a new therapeutic area 
with a history of failed studies.

In the field of regenerative medicine, 
proper comparator treatments/products 
are not always available, which is one of 
the main clinical challenges. However, a 
proper reference product or technolo-
gy (e.g. surgical, sham control) suitab-
le as an established therapeutic alterna-
tive, as well as suitable statistical analysis 
plans should be used, whenever possible. 

In case an open-label approach is unavoi-
dable, the best attempts to mitigate biases 
should be discussed prospectively and ap-
propriate measures be implemented, such 
as thorough stratification, employment of 
an independent and blinded endpoint ad-
judication committee, using of properly 
validated/reasonable protocols or decisi-
on tree algorithms, or representative and 
comprehensive sensitivity analyses based 
on updated confounding factors.

As it is expected that CBMPs do have 
long-lasting effects, the risks of late events, 
both from an efficacy and safety point of 
view, should be addressed during clinical 
development and in a risk management 
plan. The risk minimisation might be 
sought through better standardisation and 
optimisation of surgical, physical, and/or 
rehabilitation procedures, such as employ-
ing technical protocols, reflecting pre/in-
tra/post surgical interventions, training of 
investigators and setting up the SOPs with 
minimal requirements for practitioners. 
Another set of risks emerges from long-
term use of CBMPs. Consideration should 
be given to the possible presence of a Plato 
effect for efficacy (no increase in efficacy 
despite further time flow or dosage incre-
ases) and/or unsafe features (e.g. in case 
of signs of local hypertrophy), as well to 
the loss of the beneficial effect due to na-
tural aging and lifestyle, to the monitoring 
programme for late adverse events such as 
malignancies.

Cell-based immunotherapy

There are several immunotherapeutic ap-
proaches aiming to mobilize the immu-
ne system for therapeutic benefit. Immu-
notherapy products that have successful-
ly been developed and licensed during re-
cent years comprise chemical or biological 
products, such as tyrosine kinase inhibi-
tors or monoclonal antibodies (mAb), re-
spectively. While some cell-based immu-
notherapy products are already in advan-
ced clinical development [13], none has 
been licensed so far in the EU.

While therapies utilising e.g. mAb are 
used for passive immunization, cell-based 
products that can be used for active im-
munization are available. This is obvious-
ly important where a durable therapeu-
tic effect is desired, e.g. for the treatment 

of cancer. During recent years it has been 
shown that active therapeutic immuniza-
tion utilizing cancer-associated self anti-
gens is feasible [14]. Moreover, other non-
infectious diseases such as Alzheimer di-
sease, nicotine abuse, and increased blood 
pressure have also been treated in clinical 
trials via active immunization [15, 16, 17]. 
Even established infectious diseases such 
as HIV infection are currently being tre-
ated using active therapeutic immuniza-
tion regimens [18].

Dendritic cells (DC) are central for the 
induction of cellular and humoral immu-
nity by (i) taking up antigens, (ii) migrati-
on to draining lymph nodes, and (iii) pre-
sentation of antigenic peptides in an HLA-
restricted manner to T cells [19], thereby 
priming an immune response. After it was 
possible to generate antigen-loaded DC ex 
vivo, several clinical trials have been initi-
ated. Since T cells are especially important 
to fight cancer, adoptive transfer of ex vi-
vo generated tumor-specific T cells to can-
cer patients constitutes another promising 
cell-based therapeutic approach.

Guidelines dealing with cell-based 
immunotherapies have been published 
by EMEA with respect to potency as-
sessment [20]. The legal basis for the lat-
ter guidance is Directive 2001/83/EC [4], 
since antigen-loaded DC and adoptively 
transferred T cells are classified as soma-
tic cells. Further general guidance is not 
available for cancer immunotherapeu-
tic products (cancer vaccines) due to the 
wide variability of the products (pepti-
de-based, gene therapy products and cell 
therapy products). The current definiti-
on of vaccines provided in EU Directive 
2001/83 applies to infectious agents on-
ly. The same is true for the vaccine de-
finition given in the European Pharma-
copoeia. Especially from the public point 
of view the term “vaccine” might be mis-
leading in that cancer vaccines could be 
envisaged as a means of cancer prophyla-
xis. Prophylactic cancer vaccines, howe-
ver, will presumably only be successful 
in cases of virus-induced cancers such as 
cervical cancers mediated by Papilloma 
virus infection.

Taken together, cell-based immuno-
therapeutic products (e.g. dendritic cells) 
and other cell-based medicines like anti-
gen-specific T cells are, amongst others, 
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immunotherapy products that will have 
an important role in the treatment of di-
seases for which currently an urgent me-
dical need exists.

Disclaimer

The views expressed in this article are per-
sonal views of the authors and may not be 
understood or quoted as being made on 
behalf of the Committee for Advanced 
Therapies (CAT) or Committee for Hu-
man Medicinal Products (CHMP) or re-
flecting the position of the CAT/CHMP. 
However, the regulatory requirements de-
scribed in the article are based on the Re-
gulation 1394/2007/EC, on technical re-
quirements laid down in the revised An-
nex I, Part IV of Directive 2001/83/EC 
and on the EMEA/CHMP guideline on 
human cell-based medicinal products 
(EMEA/CHMP/410869/2006).
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