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Current (non-scientific) challenges
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REGULATION (EC) No 1 394;’2007 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 13 November 2007

on advanced therapy medicinal products and amending Directive 2001/83/EC
and Regulation (EC) No 726/2004

(Text with EEA relevance)

Article 29

Transitional period

1.  Advanced therapy medicinal products, other than tissue
engineered products, which were legally on the Community mar-
ket in accordance with national or Community legislation on
30 December 2008, shall comply with this Regulation no later
than 30 December 2011.

2. Tissue engineered products which were legally on the Com-
munity market in accordance with national or Community legis-
lation on 30 December 2008 shall comply with this Regulation
no later than 30 December 201 2.

3. By way of derogation from Article 3(1) of Regulation (EC)
No 297/95, no fee shall be payable to the Agency in respect of
applications submitted for the authorisation of the advanced
therapy medicinal products mentioned in paragraphs 1 and 2 of

this Article.
© Christian Schneider
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~In God we trust, the rest bring data!”
W. Edwards Deming

Pioneer in Quality Philosophy, W. Edwards Deming is widely held to have been one of the leaders
who helped create the Total Quality Movement. Deming’s 14 points and his book “Out of the
Crisis” are key documents in the development of Quality Systems for Business management. Dr.
Deming is best known for his revolution in the quality and economic productions in Japan where
from 1950 onward he taught top management and engineers, methods for management of quality.
These teachings dramatically altered the economy of Japan. In recognition of his contributions the
Union of Japanese Science and Engineering (JUSE) instituted the annual Deming prizes for
achievement in quality and dependability of product.
http://www.resourcesystemsconsulting.com/blog/reference/glossary
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Efficacy data
(Marketing # Efficacy!)
(,Experience” # Proof of efficacy!)

Which data can be used?

How to deal with claims like
,NO reports on serious adverse events so far, so
a very well tolerated and safe product®?

© Christian Schneider
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Art. 28: the so-called “hospital exemption”

© Christian Schneider

Additional exclusion under very specific conditions e.qg.:

Non-routine basis of production [what is this?]
Specific quality standards

Used in same MS in hospital (manufacturing
authorized by Comp. Authority of MS)

Custom-made product for individual patient

Under the exclusive professional responsibility
of a practitioner

National rules on the use of cells on ethical
grounds

An alternative Marketing Authorisation procedure?
Creation of a second market?
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Art. 28: the so-called “hospital exemption”

HUMAN GENE THERAPY 22712 (Janusary 2012)
Mary Ann Liebert,
DOl T oaammamB0r 2520

The European Hospital Exemption Clause—
New Option for Gene Therapy?

Christian J. Buchholz, Ralf Sanzenbacher, and Silke Schule

Abstract

Gene-therapy medicinal products are currently applied to patients enrolled in authorized clinical trials to
demonstrate safety and efficacy. Given a positive outcome, marketing authorization can subsequently be
achieved via the centralized procedure coordinated by the European Medicines Agency. With Regulation (EC)
No. 1394/2007 in force, advanced therapy medicinal products, including gene- and cell-therapy products, can be
excepted from the obligation of obtaining a marketing authorization via the centralized procedure under spe-
cific conditions (so-called “hospital exemption”). This hospital exemption allows the application of gene-therapy
medicinal products prepared on a non-routine basis for an individual patient and used under the exclusive
professional responsibility of a medical practitioner. Here, we explain the requirements to be fulfilled in order
to fall under this exemption, the implementation of this regulation into the German national legislation, and its
impact on gene-therapy product development in the future.

Introduction

FTER A PERIOD OF DRAWBACKS questioning safety and

efficacy, gene therapy is currently gaining renewed ex-
citement as considerable clinical benefit has been reported for
a number of severely debilitating genetic diseases (Sheridan,
2011). Basically, two different therapeutic strategies can be
distinguished. In one setting, the vector that carries a func-
tional allele of the gene mutated in patients suffering from
disease is the ready-to-use and off-the-shelf produced gene-
therapy product. This is, for example, the case when adena-
associated virus (AAV) vectors are m;eched intraocularly for
the of Leber's i is, an inherited
form of blindness (Bainbridge et al., 2008; Simonelli et al.,
2010). In another setting, the patient's cells or tissue are ge-
netically modified ex mivo with a functional copy of the de-
fective gene delivered by an integrating vector. For ex viva
gene therapy, hematopoietic stem cells are widely used. The
modified cells are retransplanted into the patient’s bone
‘marrow, where they multiply and differentiate to reconstitute
the patient's hematopoietic system (Naldini, 2011). Here, the
genetically modified autologous patient’s cells must be re-
gudedas!]\ega\e—ﬂ\empynmdrmal pmdud(GTMP)

f-thalassemia (Cavazzana-Calvo o al., 2010), Wiskott-Aldrich
syndrome (Boztug et al., 2010), and adrenoleukodystrophy
(Cartier et al,, 2009, 2010).

Despite this progress, GTMPs have so far only reached the
Asian market, where three different products are commer-
cially available {Guo and Xin, 2006). In neither Europe nor
the United States has any GTMP obtained marketing autho-
rization so far. Reasons for this limited success of GTMPs are
plentiful. Some are listed here: (i) The manufacturing process
is often complex and costly. Especilly, the transiton from
laboratory scale to a d d and highly d in-
dustrial production process can be particularly challenging,
eg., for products containing autologous cells, which can show
an intrirsically broad batch-to-batch variability. (ii) The dem-
anstration of dinical efficacy can often be hampered by too
few eligible patients, espeua]ly n:r rare inherited diseases.
(iif) To date, GTMPs are developed mainly by science-dri
small- and medium-sized e\herprlses (SMES) or university
haspitals, both lacking sufficient personnel and financial re-
sources in order to comply with state-of the-art pharmaceu ical
standards. Their limited experience in regulatory processes
tumed out to be an additional burden when the European
Commission decided to regulate GTMPs under the centralized

Clinical benefit by this ex vivo cell-based

described for severe a ‘such as x]ml:ed
severe combined munum:deﬁua\cy (Thrasher et al, 2006;
Gaspar et al., 2010) or adenosine deaminase-deficient severe
combined immunodeficiency (Gaspar et al, 2006, 2011),

Here we illustrate the recent revision of the European
GTMP regulation, especially focusing on the so-called hos-
pital exemption clause, which was introduced by the Reg-
ulation (EC) No. 1384/2007 for advanced therapy medicinal

Division of Medicl Biotechnology, Paul-Ehrlich-Institut, 63225 Langen, Germany.

© Christian Schneider
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Advanced therapy medicinal products and exemptions
to the Regulation 1394/2007: how confident can we be?

An exploratory analysis
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The markst authorization procedure for medicinal preducts for human use is relying on
their demonstrated efficacy, safety, and pharmaceutical guality. This applies to all med-
icinal products whether of chemical or biological origin. Since October 2009, the first
advanced therapy medicinal product iATMP) has been authorized through the centralized

Dominique J Dubois, Universits Libre  procedure. ATMPs are gene therapy medicinal products, somatic cell therapy medicinal
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products or tissue-enginesered products. &n appropriate ATMP — Regulation is daaling with
ATMP reguirements. Two exemptions are foreseen to the ATMP Regulation: (a) Products,
which were legally on the Community market when the Regulation became applicable,
should comply to the Regulation by December 30, 2012. (bl The hospital exemption rule for
non-routine products for an individual patient. In this work we explored whethear the actual
application of the Regulation on ATMPs is in line with the aim of the Regulation in terms of
guarantesing the highest level of health protection for patients. Based on the analysis of
the relative efficacy of the only EC authorized ATMP and its exempted alternatives, there

is evidence against this Regulation 1394/2007 assumption.

Keywords: advanced therapy. Regulation 1394/2007, exsmption, patient outcome

INTRODUCTION

The market authorization (MA) procedure for medicinal prod-
ucts for human use is relying on their demonstrated efficacy,
safety, and pharmacentical quality (The European Parliament
and the Council of the European Union, 2001). This applies to
all medicinal products whether of chemical (e.g., blood pres-
sure lowering diuretic) or biological (e.g., anti-inflammatory
monoclonal antibody) origin. Modern biotechnology medici-
nal products obtain market approval through the centralized
procedure as detailed in the EC Regulation 726/2004 (The
Eurapean Parliament and the Council of the European Union,
2004).

Since 2008, a “lex specialis” — Regulation (EC) No 1394/2007
(The European Parliament and the Council of the European
Union, 2007) — applies to advanced therapy medicinal prod-
ucts {ATMPs}); these ATMPs are pharmaceuticals with high com-
plexity (The Committee for Advanced Therapies (CAT) and the
CAT Scientific Secretariat, 2010) linked to their development,
manufacturing, or administration process.

The Regulation highlights the following:

o It provides an explicit ATMP definition: ATMPs are gene
therapy, somatic cell therapy, or tissue-engineered medicinal
products,

« An ATMP must comply with the existing MA requirements
(quality, safety,and efficacy) and the post-marketing pharmaco-
vigilance rules. For MA, the centralized procedure is mandatory:
it aims to pool Community expertise and ensure a high level of
scientific evaluation and facilitate access to market.

« Because of the complexity of ATMPs, a new Committee for
Advanced Therapies {CAT) has been installed. The CAT’s main

respansibilities are:

« The mandatory evaluation of MA applications by provid-
ing opinions to the Committee for Medicinal Products for
Human Use (CHMP); the CHMP may adapt or refuse the
CAT opinion.

» The optional scientific certification (art. 18) of quality
and non-clinical data of a proposed ATMP-compound in
development.

» The optional scientific recommendation on ATMP-
classification (art. 17), prior to their clinical development.

The CAT (The Committee for Advanced Therapies (CAT) and the
CAT Scientific Secretariat, 2010) is a multidisciplinary scientific
expert committee: it also focuses on the scientific developments
in the field. There is no doubt about the huge scientific, regula-
tory, and ethical challenges triggered by these complex products
and a specific expert committee for ATMPs is necessary to deal
with these challenges (similar to the creation of the Committee on
Orphan Medicinal Products for drugs used in rare diseases) and
beneficial to all relevant public and private stakeholders.

« The Tissues and Cells Directive {2004/23/EC) applies to dona-
tion, procurement and testing of human tissues and cells.

« The Regulation defines the pre- and post-authorization require-
ments: GMP and GCP standards, product follow-up on efficacy
and safety, risk management plan, and traceability.
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"Accordingly, there are many reasons why going for a hospital exemption may be a
good choice for certain types of GTMPs. Advantages are already evident, e.g., the
option to treat patients who then benefit from receiving otherwise unavailable

- « treatments within an authorized setting, but under adapted requirements and a less

% cost-intensive application procedure.”

(Buchholz et al)

lu 1
impact on gen&lhr_‘mp} product dr_‘\r_‘l\:pmr_‘nl in the future. is evidence against this Regulation 1394/2007 assumption.

Keywords: advanced therapy. Regulation 1394/2007, exsmption, patient outcome

. “Obviously differences in development track will yield differences in the necessary R&D
= resources, which may result in substantial product price differences: this is a hurdle for
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= the applicant submitting a centrally authorized ATMP when lower priced exempted
= alternatives are on the market.”
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Division of Medical Biordmoloy, PaulEhrlidy Ietitat 63225 Lansen. Gormany it aims to pool Community expertise and ensure a high level of ments: GMP and GCP standards, product follow-up on efficacy
- - . scientific evaluation and facilitate access to market. and safety, risk management plan, and traceability.
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MPs are special:

Consequence:

Development and MA procedure may be difficult

Do we have to adapt our thinking to the products,
not the products to our thinking?

Probably both: We have to adapt to the
specificities of the products, but the developers

will also have to adapt to the phar/ma framework.

WA/
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What is ,the" standard?

N

Velazquez El Greco Murillo Goya
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How to regulate stem cells

"Starting materials”
"Validation”
"Identity”

"Purity”

"Potency”
"Mechanism of Action”

—
_—
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It makes sense to ask questions...

The cs Journal (2004) 4, 193-207 0
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ORIGINAL ARTICLE

Comparison of different isolation techniques
prior gene expression profiling of blood derived
cells: impact on physiological responses, on
overall expression and the role of different cell

types
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ABSTRACT

‘Owing to its clinical accessibility, peripheral blood is probably the best source
for the assessment of differences or changes in gene expression associated
with disease or drug response and therapy. Gene expression patterns in
peripheral blood cells greatly depend on temporal and interindividual
variations. However, technical aspects of blood sampling, isolation of cellular
components, RNA isolation techniques and clinical aspects such as time to
analysis and temperature dunng processing have been suggested to affect
gene expression pattems. We theref d gene expression patterns in
peripheral blood from 29 healthy individuals by using Affymetrix microarrays.
When RNA isolation was delayed for 20-24 h—a typical situation in clinical
studies—gene signatures related to hypoxia were observed, and down-
regulation of genes associated with metabolism, cell cycle or apoptosis
became dominant preventing the assessment of gene signatures of
interindividual variation. Similarly, gene expression pattems were strongly
dependent on choice of cell and RNA isolation and preparation technigues.
‘We conclude that for large clinical studies, it is crucial to reduce maximally
the time to RNA isolation. Furthermare, prior to study initiation, the cell type
«of interest should already be defined. Our data therefore will help to optimize
clinical studies applying gene expression analysis of peripheral blood to
exploit drug responses and to better understand changes associated with
disease.

The Pharmacogenomics journal (2004) 4, 193-207. doi:10.1038/s).tpj.6500240
Published online 23 March 2004

Keywords: peripheral bload; peripheral blood mononudear cells; gene expression
profiling: transcriptom

INTRODUCTION

‘Gene expression profiling has been applied to many aspects of human biology
including stress responses of human cells,’ identification of signaling
cascades, ™7 or regulated expression of cell cycle-associated genes. ®* For clinical
investigation and medicine, gene expression signatures are used to better define
biolegical processes that might be associated with disease, therapy or severe

Basic Res Cardiol (2011) 106:645-655
DOT 10.1007/s00395-0 1 1-0173-0

Intravenous and intramyocardial injection of apoptotic white
blood cell suspensions prevents ventricular remodelling
by increasing elastin expression in cardiac scar tissue

after myocardial infarction

Michael Lichtenaner + Michael Mildner + Andrea Baumgartner + Matthias Hasun *
Gregor Werba + Lucian Beer * Patrick Altmann + Georg Roth + Mariann Gyongyasi

Bruno Karl Podesser * Hendrik Jan Ankersmit
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Abstract Congestive heart failure developing after acute
myocardial infarction (AMI) is a major cause of morbidity
and mortality. Clinical trials of cell-based therapy after
AMI evidenced only a moderate bmeﬁt We could show
previously that susg of heral blood
mononuclear cells (PBMC) are able o redu.oe 1y dial

were injected intr Iy or intramyocardially after
experimental AMI induced by coronary ariery ligation in
tats. Administration of cell culture medium or viahle
PBMC served as controls. Immunchistological analysis
was perfamnd to analyse the cellular infilirate in the

damage in a ral model of AMI. Here we exper

3 di Cardiac function was quantified by
. Planimeiry of the infarcied hearis

showed a significant reduction of infarction size and an
mlpmvement of post A.MI remodelling in rats treated with
PBMC (injected either intrave-

the in pre-
venting ventricular remodelling nnd pmsa'\nng mrdnc
function after AMI. Cell susp Pop cells

Electronic supplementary material The online version of this
anticle {doi: 101 1007/s00395-01 1-0173-40) contains supplementary
material, which & available to authorized users.
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muslj or inmaymrdia]ly). Momava', these hearts evi-
denced enhanced homing of macrophages and cells
staining positive for c-kit, FLK-1, IGF-1 and FGF-2 as
compared to controls. A major finding in this study further
was that the ratio of elastic and collagenous fibres within
the scar tissue was altered in a favourable fashion in rats
injected with apoptotic cells. Intravenous or intramyocar-
dial injection of apoptotic cell suspensions results in
attenuation of myocardial remodelling after experimental
AMIL, preserves left ventricular function, increases homing
of regenerative cells and alters the composition of cardiac
scar tissue. The higher expression of elastic fibres provides.
passive energy to the cardiac scar tissue and results in
prevention of ventricular remodelling.

Keywords Myocardial infarction - A
Cylokines - Cell therapy - Elastin - Collagen

Introduction

Within the last decades early reperfusion therapy signifi-
cantly reduced mortality following acute myocardial
infarction (AMT) and also improved survival and prognosis
of patients. However, the development of chronic

&) springer
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SIRPA is a specific cell-surface marK
cardiomyocytes derived from human pl

Nicole C Dubois, April M Craft!, Parveen SharmaZ, David A Elliott, Edoy

Anthony Gramolini? & Gordon Keller!

To identify cell-surface markers specific to human cardiomyocytes, we screened cardid
‘human embryonic stem cells (NESCs) against a panel of 370 known CD antibodies.
protein alpha (SIRPA) as a marker expressed specifically on cardiomyocytes derived f
stem cells (hiPSCs), and PECAM, THY1, PDGFRB and ITGA1 as markers of the nonmy
antibody against SIRPA allowed for the enrichment of cardiac precursors and cardiom
cultures, yielding populations of up to 98% cardiac troponin T-positive cells. When pid
were contracting and could be maintained over extended periods of time. These findin)
‘populations of cardiomyocytes from human pluripotent stem cell cuitures, and thereby
for generating large numbers of enriched cardiomyocytes for therapeutic applications.

Generation of cardiovascular cells from human pluripotent stem
cells (hPSCs) in culture could provide a powerful model system for
investigating cellular interactions and molecular regulators that gov-
ern the specification, commitment and maturation of these lincages,
as well as 2 unique and unlimited source of human cardiomyocytes
for drug testing and regenerative medicine strategics
this poentil ino practce, hovever, will depend on the develop

tenable the reproducil highly
enriched f cardiomyocyt 1l types
could affect drug responses and other functional properties in vitro
and increase the risk of abnormal growth and teratoma formation
follawing transplantation in vivo®. When induced under optimal
cardiac conditions, hPSCs efficiently differentiate to generate mixed
cardiovascular populations, including cardiomyocytes, smooth mus
cle cells, fibroblasts and endothelial cells®. Although cardiomyocytes
can represent up to 70% of the population for any given hPSC line,
the efficiency of generating this lincage varies considerably between
different stem cell lines. Manipulation of induction conditions has
not yet yielded sirategies for the generation of pure populations of
cardiomyocytes from a broad range of hPSC lines.

“To enrich for cardiomyocytes from differentiation cultures, pre
vious studies have introduced cardiomyocyte-specific fluorescent
reporters or drug selectable elements inta hPSCs®5, allowing enrich
ment by fluorescence-activated cell sorting (FACS) or the addition of
appropriate selection drugs. However, these strategics suffer from a
major drawback as the introduction ofa reporter vector into-an hPSC
line results in genetically modified cardiomyocytes, reducing their
utility for clinical applications. Recently, cardiomyocytes were isolated
by FACS based on their high mitochondrial content®, This approach

dat

and the Cardiovascular Division, Ds
brige, WA 02133, USA

Faually to tis work

ners.org
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pve cardiac function in animals
but the mechanism is

d mice that permanently ex-
it protein (GFP) only in cardio-
e of 4-OH-tamoxifen. Myocar-
he GFP" cardiomyocyte paol,
it by non-GFP' progenitors.
6 marrow-derived c-kit” cells,
stem cells, further diluted the
nt with c-kit* cell-mediated
mmyo:yte progemtor activity.

appears useful for i
fewer. m]lachund:m,

To overcome these

bw-Derived Cell Therapy Stimulates
s Cardiomyocyte Progenitors
es Cardiac Repair

Matthew L. Steinhauser,# Joseph Gannon, and Richard T. Lee!*
ment of tMedicine, Brahom and Women's Hospital,

calls romaing unclear (Balsam el al., 2004; Murry et al, 2004;
Oriic et al., 2001). Additional propased mechanisms of cell
therapy include inflammatary modulation, fransdifterentiation
o endothell or smaoth muscle cells, or paracing stimulation
angiogenesis of eﬂunqer\nug cardiomyocyte progenttors.
usrmmg the contributions of these mechanisms represents a
undamental prereq ..‘«e to the fulure oplimization of cardiac
regeneralive therapi
Gengtically sngineered mice enabla lincags mapping experi-
ments te cetermine the role of progenitars in regeneratn
processes. We previously described 2 Couble-transy
MerCreMer-ZEG mouss for genetic lineage mapping; the cardi-
emyceytes of MerGreMer-ZEG mice irreversibly ex
upon reatment with 4-OH-tamosifen, allowing for “pulse”
\55;\\1@ of musnng cardiemyocyles (Hsieh et al., 2007). This

be exph by tra
pites by excgnnously delivered
sion. Therapy with c-kit* cells

antibody against SIR| | stem cells improved cardiac

‘populations consisti
ferentiation cultures,
RESULTS cardiac cell therapy.
Surface of markers
When induced with
BMP4 (Fig. la). the
differentiates to gener
ses of the differentiat
tal progression from
T(BRACHYURY) e
mesoderm (MESPI;
ISLETI (also known
Contracting cardio
12 of differentiatio
{also known as M|
{alsoknown as MLC2.
sion (Fig. 1b). The e
genesintheh

wocyles retain some capacity for
003; Bergmann at al., 2009; Hsieh
onse i inadequate for prevention
njury {Lapez et al, 2006). Demonstra-
rsciifferentiation by avariety of progen-
rational for cell-herapy experiments
[umane with eart failure (Segers and
e trials have shown improvements in
uiar therapios, the 1 effect
fstucics. and the mechanism of action
(cated (Abdel-Latif =t &l., 2007)
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hanistic explanations for functional
4 ac cell therapy have been proposed
fiion o cardiomyacytes by exoge

most obvious explanation for cel
[oments in cardies function, yet the
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q approach h: that myceardial
infarction or prassure overload resulls in precursor-dependent
replenishment of the cardiomyocyle paol. Here we used genetic
fats mapping ta determing the effect of exogenously delvered
progenitor cells on endogenous. cardiomyocyte refreshment,

RESULTS

Bone Marrow-Derived o-kit” Cell Therapy Stimulates
Endogenaus Cardiac Progenitors after Myocardial
Infarction

We generated an in-bred transgenic colany of MerCrelMer-ZEG
mice over a 4 year period to test the hypothesss that o
transplantation reguiates endoganous progeritor activity, We
assessed the regenerative properties of @ purified bone
mesrow-derived cell population (ineage”/c-kit* or c-kit™ cellsl
previously reparted te imprave cardiac function (Figure 14 Orlc
et ol,, 2007: Rota &t al, 2007). MerCreMer-7EG female mice
wera pulsed with ¢-OH-tamoxiten 10 induce cardiomyocyle-
specific GFP expression, atter which they were subjected to
myocardial infarction by coranary figation. Mice were random-
ized ta raceive vehicie control or o-kit” cells (6 x 10% freshiy iso:
hated from a Figure 51 avatable online} in
two divided 5 4l il injections 1o the medial and
lateral infarct
histologic sections were e fon GFP and (-galectosicaze as
previously described (Hsieh etal., 2007). An observer unaware of
‘reatment group captured photographs from the infaret border
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The CAT is an open-minded

PERSPECTIVES

OFINION

Challenges with advanced therapy
medicinal products and how to

meet them

The Committaa for Acvanced Tharapies (CAT) and the CAT Sciembific Secratariat
Abstract | Advenced therapy medicinel products [ATMP3), which include gene:

therapy medicinal products, samatic cell therapy mad

al products and

tissus-engineened products, ane at the cutting edge ofinnovation and offer a major
hope for verious diseases for which there are limited or no therapeutic options.
They have therefore been subject to considerable interest and debate. Following
the European regulation on ATMFs, a consolidated regulatory framewori for these
innovative medicines has recently been established. Central to this framewark i
the Committee for Advanced Therapies fCAT) at the Eurcpean Medicines Agency
(EMA), comprizing a multidisziplinany soientific expert committes, representing all
EU member states and European Free Trade Associstion countriss, aswell as
patient and medical asscoiations. In this article, the CAT disousses some of the.
typicalizsues raised by developers of ATMPs, and highlights the opportunities for
such companies and research groups to approach the EMA and the CAT as &

regulstary advizor during development.

Advanced therapy madicinal products

options, ATMPs hawe therefore heen subject
b2 constderabie interest, but have generaved
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Introduction — Problem statement

New and emerging sdence has been identified as an important driver for progress and change in the
European Medicine Agency’s (EMA) Road Map to 2015°.

It is generally well recognised in the international scientific anena and by regulators that advanced
therapies are at the forefront of scentific innovation in medicine, offering potential groundbreaking
new treatments for diseases and injuries of the human body.

The continuous scientific progress, for example in the field of celiular and molecular biokgy, has
boosted the hape for highly innovative and improved therapies and has led in the last decade to
intensive reseanch and develapment in the feld of gene therapy and regenerative medicine (including
tissue engineering and somatic cell therapy). However, whilst sdence has rewealed the potential, only
a limited number of these research projects managed to translate into products that are able to further
progress to the late stage of dinical development and eventually to reach the market. Surveys
performed by European operators in the sector depict & very lively sector that has not managed to
unlock its potential due to & variety of hundles, induding lack of acoecx to funding and changed
regulatory environment (e.g. need for further guidance to improve predictability of registration,
omplex regulatory system not easily acoessible by SMEs and Academia, regulatory package reguiring
high Investrment in terms of human and finandal resources).

The negative effect of the hurdles, both real and perosived, is consistent with the limited number of
products that are seen by the Committes for Advanced Theraples (CAT) (3 MAA, 1 certification
application in 2009) and a wery limited number of products heading for a MAA In 2010-2015. Some
products appear to be in a more mature state but lack the resources to be brought up to regulatary
standards. In addition, the CAT acknowledges messages received from interested parties and patients’
arganisations that swch hurdles are limiting the timely access by patients to potential effective
treatments?

The traditional regulatory framework for medicdnes is structured as an applicant-driven systemn, which
invahves regulators responding only wpon receipt of applications from developers. In wiew of the
demorstrated potential of ATMPs but ladk of progress ta the market, the CAT is investigating

an B noy's e
TEg- urumu-.n.rwm Weetd ..nrhr-uuuﬂ-u"_wn Madicing - Lakpai, -H-J'l .J-\.h.u-rzwraun.m hanarng
ivarathve Midicing Virhsnes' and Tollcy i Legel lisaes 1o iraritive Miding”

7 Wetterry Onous s Canary Whard & Londeon E18 4018+
Talsphosa 444 (0)20 7418 5300 Peomile 4 (020
Emall oG, s s Wilbsibe w8175, BISRE. B2

A gy ol T fuurcpssn e -

WA



”The Committee with only one product”?

CAT involved

CAT-specifictask

CAT involved

Legal
basis

Article 17 of Regulation
(EC) 1394/2007 (2)

Article 18 of Regulation (EC)
1394/2007 (2)

Articles 56 and 57 of
Regulation (EC) 726/2004 (19)

Regulatory milestones
(all optional)

Innovation Task Force
briefing meeting
The ITFis a multidisciplinary
group that includes scientific,
regulatory and legal
competences, set up to
ensure Agency-wide
coordination inthe areas of
interest and to provide a
forum for early dialogue with
applicants (15).

ATMP Classification
To determine whether a
product meets the
scientific criteria which
define ATMPs. This
procedure has been
established with a view to
addressing, as early as
possible, questions af
borderline with other
areas such as medical

devices (18).

ATMP Certification
The certification procedure is
anincentive that consists of a
scientific evaluation by the
Committee for Advanced
Therapies of quality and
(where available) non-clinical
data for ATMPs under
development by Small and
Medium-sized Enterprises
(SMEs), resulting in a
certificate issued by EMA (3).

Scientific Advice
Scientific advice is when the
EMA gives optional and non-
binding advice to a company
onthe appropriate tests and
studies in the development of
a medicine. This is designed
to facilitate the development
and availability of high-
quality, effective and

acceptably safe medicines (4).

NVARVERV IRV,

European
Medicines
Agency
(EMA)

Development milestones

Maturation of product development (pre-authorisation)

Non-clinical development

Phase |
(first-in-human)

Phasell
(exploratory)
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Marketing
authorisation
application
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onthe appropriate tests and
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to facilitate the development
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acceptably safe medicines (4).
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To determine whether a
product meets the
scientific criteria which
define ATMPs. This
procedure has been
established with a view to
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possible, questions of
borderline with other
areas such as medical
devices (18).

ATMP Certification
The certification procedure is
anincentive that consists of a
scientific evaluation by the

Therapics of quality and
(where available) non-clinical
data for ATMPs under
development by Small and
Medium-sized Enterprises
(SMESs), resulting in a
certificate issued by EMA (3).

Scientific Advice
Scientific advice is when the
EMA gives optional and non-
binding advice L a company
onthe appropriate tests and
studies in the development of
amedicine. This is designed
to facilitate the development
andavailability of high-
quality, effective and

acceptably safe medicines (4).
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Source: CAT monthly report, EMA website



_..:.----y-'l.la,

40

40

35

30

25

20

15 4

10

= 2009
m 2010
m 2011

.=

MAA opinions

N

Classifications Scientific PIPs
Advices
N
CAT-specifictask CAT involved

ﬁ CAT involved | |

~

© Christian Schneider

u | ] I I I | ] I | ] I
= o ination aseary as Tata Tor ATMPS under =
E S| [ comdnorioninthe seasor [f - oiibie auestonsof || cevelopmentoy smaliana || 0 fecliete hedevelopment
=5 fomerestane 0P o borderline with other s EreEreEs e “( o
59 IS el?’vt'jl"sg)“e i areas such as medical (SMESs), resulting in a q‘:al;fy' ef ¢ ":fii" @
= % e devices (18). certificate issued by EMA (3). CERRRIE Y mEREES(R)
s
j=2]
O
) \/ \/ N/ \/
@ Maturation of product development (pre-authorisation) .
S Marketing
g
3 L
& authorisation
£ - =
= application
[0}
£
& Non-clinical development iesal sl
% P (first-in-human) (exploratory)
>
f0o)
a

Source: CAT monthly report, EMA website



= Strive not to be a success,
but rather to be of value






