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INTRODUCTION 
 
How should we develop, interpret and select criteria for ethically acceptable clinical 
applications of stem cell research? 
 
What are the ethical and regulatory issues relevant to the derivation and use of human 
embryonic stem cells? 
 
These challenging questions are explored in Ethical Aspects of Stem Cell Research in 
Europe, the first ethics workshop of ESTOOLS, held jointly with EuroStemCell, and 
which examines and discusses the ethical and societal issues relating to stem cell 
research.        
 

WORKSHOP THEMES 
 
The Roadmap to the Clinic 

o Regulatory Background 
o Scientific State of the Art 
o Intellectual Property Protection 
o Commercialization 

 
Der ivation of human embryonic stem cell lines: 

o Scientific State of the Art 
o Ethical and Societal Aspects 
o Council of Europe Perspectives 
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COUNTRIES REPRESENTED 
 
Austria 
Belgium  
Czech Republic  
Denmark 
Finland 
France 
Germany 
Italy  
Latvia 
Portugal  
Saudi Arabia 
Spain 
Sweden  
Switzerland 
United Kingdom 
USA 
 

PARTICIPANTS 
 
Over 100 participants attended this workshop. Like the invited speakers, they 
represented the spectrum of communities interested in or concerned by the ethical 
societal and regulatory issues raised by the clinical application of stem cell research, 
and in particular the derivation and use of human embryonic stem cells. Participants 
included scientists working in the area of stem cell research, lawyers, ethicists, 
philosophers, as well as the representatives of patientsÕ organizations and of the 
European Commission.  
 

PROGRAMME 
 
THURSDAY 19 APRIL:  
 
13:00  Opening Remarks and Welcome 
 Austin Smith, University of Cambridge, UK 
 Peter Andrews, University of Sheffield, UK 
 Gšran HermerŽn, Lund University, Sweden 
  
THEME I :  THE ROADMAP TO THE CLINIC 
 
13:15 Regulatory Background 
 Chair: Austin Smith 
 
 The relevant directives: Tissues and Cells regulation, the Advanced Therapy 
 Directive and the Clinical Trials Directive 
 Caroline Trouet, European Commission 



EuroStemCell / ESTOOLS Joint Workshop, Berlin 19-20 April 2007 4 

 
 EC Support for stem cell research and the recent compromise by the Council 
 of Ministers on the funding of human embryonic stem cell research in the 
  7th Framework Programme 
 Charles Kessler, European Commission 
 
14.00 The State of the Ar t in Science 
 Chair: Oliver BrŸstle, University of Bonn 
 
 Panel 
 Olle Lindvall, Lund University, Sweden 
 Outi Hovatta, Karolinska Institute, Stockholm, Sweden 
 Giulio Cossu, San Raffaele Scientific Institute, Milano, Italy 
 Yann Barrandon, Ecole Polytechnique FŽdŽrale de Lausanne, Switzerland 
 
15.45 Coffee break 
 
16.15 Security and safety aspects 
 Lars Wahlberg, NsGene A/S, Ballerup, Denmark 
 
 
17.00 Adequate Legal Protection? 
 Chair: Oliver BrŸstle, University of Bonn 
 
 Stem Cell Patents 
 Clara Sattler de Sousa e Brito, Max Planck Institute for Intellectual Property, 
 Competition and Tax Law, MŸnchen, Germany 
 Aurora Plomer, University of Sheffield, UK 
 
 Post-patents: Patent Pools 
 Geertrui van Overwalle, IPR, Leuven, Belgium 
 
 European Legal Frameworks 
   Paolo De Carlo, Simmons & Simmons, Italy 
 Filippo Fioretti, Simmons & Simmons, Italy 

 
18.00 Comments, Questions and General Discussion 
 
19.30 Dinner 
 
 
(FRIDAY 20 APRIL)  
 
09.00 Commercialization: Possibilities and Obstacles 
 Chair: Peter Andrews, University of Sheffield, UK 
 
 Turning Cells into Pills:  The  Commercialization of Stem Cells 
 Greg Stewart, Medtronic Inc., USA 
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FRIDAY 20 APRIL  
 
THEME I I :  DERIVATION OF HUMAN EMBRYONIC STEM CELL LINES 
 
09.30 The State of the Ar t in Science  
 Chair: Peter Andrews 
  
 Panel 
 Hans Schšler, Max Planck Institute for Molecular Biomedicine,  
 MŸnster, Germany  
 Catherine Verfaillie, Stem Cell Institute, KU Leuven, Belgium and Stem Cell 
 Institute, University of Minnesota, USA 
 Outi Hovatta, Karolinska Institute, Stockholm, Sweden 
 Davor Solter, Max Planck Institute for Immunobiology, Freiburg, Germany 
 
10.30 Coffee break 
 
11.00 Panel Discussion 
 
11.30 Ethical and Societal Aspects 
 Chair: Gšran HermerŽn 
 
 Panel 
 Ludger Honnefelder, IWE, Bonn, Germany  
 Guiseppe Testa, European Institute of Oncology, European School of 
 Molecular Medicine c/o IFOM, Milano, Italy  
 Anne McLaren, Wellcome Trust Gurdon Institute, Cambridge, UK 
 
12.15 Comments, Questions and Discussion 
 
12.30 Luncheon 
 
13.30 Council of Europe Perspectives and the Situation (views, debates) in some 
 of the New Member States 
 Chair: Gšran HermerŽn 
 
 Panel 
 Elmar Doppelfeld, Council of Europe, Strasbourg 
 Josef Kure, Masaryk University, Brno, Czech Republic 
 Demetrio Neri, University of Messina, Italy 
 
14.30 Comments, Questions and Discussion 
 
14.45 General Discussion 
 
15.50 Concluding Remarks and Farewell 
 Austin Smith and Peter Andrews 
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SUMMARY OF PRESENTATIONS  
 
A summary of presentations was prepared by Tore Nilstun and approved by the 
individual speakers. A condensed version is presented below. Opinions expressed are 
those of the workshop participants, and not necessarily those of EuroStemCell and 
ESTOOLS. 
 
 
THURSDAY 19 APRIL:  
 
  
THEME I :  THE ROADMAP TO THE CLINIC 
 
Caroline Trouet, European Commission 
Stem Cell Research in Europe – Regulatory Background 

¥ The European Commission stresses two main objectives. The first is to 
guarantee a high level of health protection and the second is to stimulate 
research and innovation.  

¥ It is very important that European Commission provides overall legal certainty. 
However, this certainty should allow for technical flexibility. The aim is that 
researchers know what they are allowed to do and under which conditions. 

¥ The application of the European Commission framework depends on: 
- The type of activity. Is it research or is it already therapy?  
- The type of product. Is it tissues or cells as such or has it become a 

medical product?  
¥ If research will (in the future) lead to applications on humans, then donation, 

procurement and testing of tissues and cells, the safety of the donor and the 
quality of the tissues or cells are the central concerns, reflected in the Tissues 
and Cells Directive (2004/23/EC).  

¥ In the case of medicinal products (like for cell or gene therapy, somatic cell 
therapy or tissue engineering) the pharmaceutical legislation (including the 
legislation on clinical trials) applies and a marketing authorisation is needed.  

¥ The new advanced therapies regulation will introduce a centralized european 
authorisation procedure in order to pool the existing expertise during the 
evaluation of quality, safety and efficacy.  

¥ The Clinical Trials directive (2001/20/EC) primarily aims at the protection of 
subjects participating in clinical trials and the information on such trials. In 
addition there are the guidelines regarding good manufacturing practice 
(directive 2003/94/EC) and good clinical practice (directive 2005/28/EC). 
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Charles Kessler, European Commission 
EU Support for Stem Cell Research 

 
¥ The main policy drive of the EU Seventh Framework health program is to 

improve the health of the European citizens and to increase the 
competitiveness of European health-related industries and businesses. But 
with this FP the EU also want to address global health issues. 

¥ To realize these goals three areas have to co-operate: R&D in biotechnology, 
generic tools and technologies for human health; translation of research and 
development for human health; optimised delivery of healthcare to citizens. 

¥ There is uneven regulation in Europe on hESC research. For instance, hESC 
lines can no longer be derived in Germany and Italy, but derivation is allowed 
in Denmark, Greece, Spain, Finland, France and the Netherlands. In Belgium, 
Sweden and United Kingdom somatic cell nuclear transfer is allowed, but in 
many European countries there are no laws related to the issue. 

¥ EU has no legal competence to regulate this sector, but a fundamental 
principle is to respect the national rules. When ethical issues are raised, EU 
has the responsibility to set up clear rules and conditions for Community 
funding of research.  

¥ Three areas on research on hESC are excluded from funding in 7FP: human 
reproductive cloning, germ line gene therapy, and creation of human embryos 
for research (including somatic cell nuclear transfer (SCNT)). In FP6 there is a 
case-by-case evaluation. This requires that research on hESL lines is both 
scientifically and ethically justified. 

¥ The Commission statement is that it will not submit proposals to the 
Regulatory Committee for projects which include research activities 
destroying human embryos. The exclusion of funding of this step of research 
will not prevent Community funding of subsequent steps involving human 
embryonic stem cells. A revision is, however, foreseen for the second phase of 
FP7 (2010-2013). 

¥ The approach in the SC projects supported in FP6 is areas in which EU added 
value is clear. Such projects are disease driven, comparison of SC source, 
integration of ethical issues and outreach, and even some research involving 
hESC.  

¥ Success with SC research will depend on mobilisation of all actors. 
 
Olle Lindvall, Lund University, Sweden  
Roadmap to the Clinic: Neurological Disorders 

¥ Two conditions should be satisfied if there is going to be a roadmap to the 
clinic. First, major milestones in basic and clinical research should to be 
reached to move from SC-based approaches to application in patients. Second, 
there is a need to address the ethical (especially related to the hESC) and 
economical (the patients and health economy) issues. 
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¥ In a long perspective and with focus on SC for brain diseases application there 
is a possibility to improve the situation for ParkinsonÕs disease, stroke, 
HuntingtonÕs disease, MS, AlzheimerÕs disease, amyotrophic lateral sclerosis, 
and spinal cord injury.  

¥ Foetal mesencephalic grafts (primary neurons) could restore basal and drug-
induces dopamine release to normal levels in patients with ParkinsonÕs 
disease. Thus cell transplantation could restore function in the diseased human 
brain. But there are problemsÉ. . 

¥ Human foetal tissue is limited. Only a few patients can be treated. There is 
also variability of functional outcome due to poor standardization and for 
some patients there is even occurrence of involuntary movements. In medicine 
they are called ÒdyskinesiasÓ.  

¥ What is required for SC therapy for ParkinsonÕs disease in order to be 
clinically competitive? They have to be long-lasting, major improvement of 
mobility, and suppression of dyskinesias. There should also be other 
improvements of symptoms resistant to other treatments like balance, speech, 
swallowing and dementia. 

¥ Is it realistic to replace neurons in the stroke-damaged brain? In such a case it 
is enough to improve or have a more rapid recovery of motor and sensory 
function to be clinically competitive. Even minor enhancements of functional 
recovery are sufficient. It is shown that new neurons are formed from the adult 
brains own neural stem cells after stroke.  

¥ Generally SC therapy can become an effective treatment for brain diseases. 
More knowledge is however needed about mechanisms of cell proliferation, 
differentiations, and survival as well as regeneration and functional recovery. 
More research on the different sources of SC and on endogenous 
neuroregenerative responses is also needed. 

 
Outi Hovatta, Karolinska Institute, Stockholm, Sweden 
Embryonic Stem Cells – What is Required from Clinical Trials? 

¥ There are two pre-requisites for clinical treatment: safety and efficacy.  
¥ It would be important to be able to visualize the transplanted cells in vivo after 

transplantation at least in the first clinical experiments. The 
immunosuppressive medication offered should be optimized..  

¥ The transplanted cells have to meet good manufacturing practice (GMP) 
quality criteria. The human embryonic stem cells (hESC) lines, which exist 
today, do not meet such requirements. No derivations have yet been reported 
in an accredited GMP laboratory. All culture components have to be GMP-
compatible. Animal-derived substances are not desirable because of immune 
responses they can cause, and the risk of microbial contamination. 

¥ Only human feeder cells should be used and also they have to be derived in 
GMP-compatible animal-substance-free conditions. Good attachment is 
achieved by using GMP-quality human serum. A safe and feasible option is to 
use human skin fibroblasts, which have been derived in human serum 
containing medium.  
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¥ Feeder-free derivation has been successful in mouse and two reports exist on 
human. These lines have as yet been sub-optimal for cell transplantation. 
Feeder-free derivation and culture would in many ways be optimal for 
transplantable hESCs, but such system has not been fully established. It would 
therefore be important to know the molecular mechanism of self-renewal of 
hESC. 

¥ The likelihood of teratomas should be minimized. In animal experiments they 
have not occurred if all the non-differentiated pluripotent cells have been 
removed. Long-term experiments in primates are still desirable before any 
conclusion regarding humans can be drawn. 

¥ To know the basic mechanisms around stem cells is very important. To cure a 
severe disease does not always require extensive knowledge of the detailed 
molecular mechanism. Spinal cord injury, Parkinson’s disease and cardiac 
failure can be treated by cell transplantation in animal models. Such models 
are definitely needed, but they can never give the final answers to what is 
going to happen in human patients. After animal models, the first carefully 
planned clinical trials have to be initiated at some stage. 

¥ The first clinical experiments should be well planned with a small number of 
patients.  Careful follow-up and report of treatment outcome and side effects is 
necessary. Pilot studies have to be carried out first followed by well-controlled 
clinical trials. 

  
Giulio Cossu, San Raffaele Scientific Institute, Milano, I taly 
Towards a Cell Therapy for Muscular Dystrophy 

¥ Of possible experimental strategies to treat muscular dystrophy: - cell therapy, 
gene therapy and pharmacology - the first alternative cell therapy, and the use 
of SC, is most promising 

¥ To proceed towards clinical trials it is necessary first to improve homing, to 
test the model in a large, non syngenic animal model, and to isolate and 
characterize human mesoangioblasts.  

¥ The proposed clinical trial would start in the spring 2008 with intra-arterial 
donor mesoangioblast transplantation in three paediatric DMD patients. This 
would for instance require complete pre-clinical studies; toxicological tests; 
and submission of the protocol to the relevant authorities and the ethics 
committee. 

¥ There are many ethical concerns with this clinical trial. The donors may feel 
pressure, especially children. The solution is to have written informed consent, 
countersigned by a member of the ethics committee.  

¥ The clinical trial should be preceded by animal experiments, and different 
immune suppressive drugs may avoid the long-term toxicity of cyclosporine. 
Anyway, the ethics committee should evaluate the risk/benefit balance and 
their advice followed. 
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Yann Barrandon, Ecole Polytechnique FŽdŽrale de Lausanne, Switzerland 
Stem Cells of Stratified Epithelia – Skin and Related Epithelia (Ocular Surface)  

¥ SC therapy holds great promise for the future. Besides skin or related 
epithelia, it could possibly also help people with problems related to bone 
marrow, nervous system, skeletal muscles, cartilage, bone, cardiac muscle, 
pancreas and liver.  

¥ Stratified epithelia SC may be used in autologous cell and gene therapy, as 
well as allogenic cell and gene therapy.  

¥ So far, skin and ocular surface are the only examples in which permanent 
engraftment of SC massively expanded in vivo has been achieved. The 
challenge is to further understand, manipulate and transplant SC.  

¥ The basic questions that should be answered are several. How many SC are 
required for long-term engraftment? How many SC will survive in a hostile 
environment? What is the short-term behaviour of the transplanted SC? By 
which mechanism(s) do SCs adapt to their new environment (assuming no 
niche)? Is de novo niche(s) created? Do SC participate in the niche formation? 
Why are there no appendages (hair follicles, sebaceous or sweat glands)? 
What are the relationships between stem cells of different stratified epithelia? 
Can SCs from one type of epithelium be used to repair the other? Can skin 
tissue SCs be reprogrammed ton an embryonic-like state? 

¥ What is needed to answer questions like these are large animals models to 
predict what will happen in humans. A pig model, for example, also means 
that surgical procedures can be tested both technical and economic issues.  

¥ SC therapy is expensive and, will not get cheaper. Only two US firms have 
brought mass-produced engineered skin products to the marked for the 
treatment of chronic wounds, such as diabetic foot ulcers and venous leg 
ulcers. But sales were far too small to cover the enormous operating costs.  

¥ Lack of communication with the target medical community led to a gross 
overestimation of the market for artificially engineered skin and overreaching 
promises to investors. 

¥ The main challenge in SC therapy is to find a compromise has between 
different requirements -  to understand the basic working of the SC, to benefit 
the patients, to show consideration for the preoccupations of the regulatory 
agencies, and to appreciate the economic governing the pharmaceuticals. 
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Lars U Wahlberg, NsGene A/S, Ballerup, Denmark 
Stem Cells as Therapeutic Products – New Regulatory and Commercial 
Challenges  
 

¥ In using SC-derived medical products, the goal is to develop therapy for a 
large number of patients, so patenting and commercialization are necessary. 
Without the former, no firm would invest in these products. 

¥ The first principle in medical ethics is to do no harm, but the introduction of 
SC-derived medical products is a relatively uncharted territory.  

¥ To translate the results from animal experiments to humans raises difficulties 
such as immunological challenges and scaling-up issues 

¥ Animal models do not necessarily mimic the disease. Long-term risks are 
largely unknown and when a patient is given a certain treatment it often 
cannot be withdrawn.  

¥ Application of autologous adrenal chromaffin cells for Parkinson’s disease in 
more than 1,000 patients did not cause any untoward effect – apart from 
surgical complications. Foetal tissues were used for more that 350 patients 
with Parkinson’s disease or Huntington’s disease. In one patient an allograft 
putaminal cyst formed and caused the patient’s death and in some patient off-
state dyskinesias developed. No other study has reported any cell-related 
complication. 

¥ From a regulatory perspective, doing a risk/benefit analysis needs full 
compliance with GMP and good laboratory practice (GLP). A description of 
the risks and the steps taken to detect and minimize them is paramount for any 
application. In the end, the risks have to be weighted against the benefits. Then 
the financial perspective is taken.  

¥ Patenting and commercialization are necessary to protect product development 
and long-term investment. To patent methods is not enough. The composition 
of matter in the product must also be patented. 

 
 
 
Adequate Legal Protection? 
  
Clara Sattler de Sousa e Brito, Max Planck Institute for Intellectual Property, 
Competition and Tax Law, MŸnchen, Germany 
Stem Cell patents: The recent German Patent Court's Judgment  

¥ The only existing decision of the German Patent Court (GPC) regarding 
the patentability of stem cells is the case Greenpeace vs. BrŸstle. In its 
judgement of December 2006 the GPC revoked the patent not completely 
but partially insofar as it covers cells derived from hESCs due to a 
violation of ordre public and morality. The court especially referred to the 
use of human embryos for industrial or commercial purposes. The court 
argues that this is the fact since for the production of human stem cells the 
destruction of human embryos was and even today is still unavoidable. A 
division of the production of the stem cell lines and their use in the 
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invention was not possible as the production with its related destruction of 
embryos is a necessary means and an unavoidable first step to the 
invention. 

¥ In contrast to the GPC judgement, the German Stem Cell Act (SCA) 
clearly allowed for the use of stem cells under certain conditions. 
Furthermore, according to the SCA the review of a conflict with ordre 
public cannot depend on the upstream production of stem cells from 
human embryos. This decision, making a deliberate value determination 
between the respect and the protection of human dignity and the right to 
life of the embryo on the one hand and the saving of patients lives by the 
development of new therapies and the freedom of research on the other, 
should have been taken into account by the GPC.  

¥ Moreover, the GPC judgment conflicts with the WTO Agreement on 
Trade Related Aspects of Intellectual Property rights (TRIPS). Article 27 
II TRIPS states that an exclusion from patentability due to ordre public 
and morality is only allowed if the commercial exploitation of an invention 
is forbidden by law. Clearly the import and commercialisation of the 
claimed neuronal precursor cells as end product would be legally allowed. 
According to TRIPS an exclusion from patentability is therefore not 
legally allowed and furthermore also morally dubious 

¥ It is hoped that this judgment, which clearly reflects the open debate in the 
area of stem cell research in Germany, will lead to substantial legislative 
action in stem cell regulation in Germany and foster a common European 
solution at the same time. 

 
  
Aurora Plomer, University of Sheffield, UK 
Stem Cell Patents – The European Moral and Legal Maze 

¥ Article 6(1) of the European Directive on Biotechnological Inventions 
(1998) states that inventions shall be considered unpatentable where their 
commercial exploitation would be contrary to ordre public or morality.  

¥ Article 6(2) further lists examples of inventions considered unpatentable, 
including processes for cloning human beings, modifying the germ line 
genetic identity of human beings, and significantly, “uses of human 
embryos for industrial or commercial purposes”.  

¥ It is this latter prohibition, in particular, which has given rise to divergent 
interpretations, notably by the UK patent office, the Swedish Patent 
Office, the European Group on Ethics (EGE) or the European Patent 
Office (EPO). For instance, under the current fragmented European 
landscape, the Bruestle patent, originally granted by the German PTO and 
subsequently invalidated by the German Patent Court, has been granted by 
the EPO. On the other hand, the European Patent is opposed by the US 
Geron Corporation on the grounds that it is inconsistent with the EPO’s 
rejection of the Edinburgh and WARF patents, the latter now under appeal 
awaiting final hearing by the Enlarged Board of Appeal (EBA).  
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¥ Three legal challenges emerge. There is a legal gridlock at the EPO and 
continuing uncertainty on patentability of hESC cells in Europe. Secondly, 
there is emerging evidence of systematic duplication and/or conflict 
between national and European research laws and patient laws (German 
stem cell laws allowing research on imported stem cells but German patent 
law prohibiting stem cell patents on moral grounds). And finally, there is 
increasing legal fragmentation in Europe, with different jurisdictions 
adopting different policies on the scope of moral exclusions on hESC 
patents in the Directive. 

 
  
Geertrui van Overwalle, IPR, Leuven, Belgium 
Post-Patent Issues – Patent Pools and Clearing Houses 

¥ Patent pools have several benefits. A patent pool not only eliminates the 
stacking of royalties, but also reduces licensing transaction costs. 
Furthermore, a pool decreases patent litigation and enables exchange of 
related technical information. However, if defining standards is not 
important in the area of stem cells, the incentive to set up a pool might be 
limited.  

¥ Patent pools may also entail certain risks. A pool could shield invalid stem 
cell patents and lead to inequitable remunerations. A pool may also cover 
for a cartel, having anticompetitive effects. Relevant competition law 
guidelines in the US, Europe and Japan, prescribe in this regard that the 
patents included in the pool should be valid and essential. 

¥ Various types of Òclearing housesÓ can be distinguished. Some models 
merely provide access to (protected) information. Other types aim at 
providing both access to and (standardized) use of the patented stem cell 
inventions. A royalty collection clearinghouse may offer monitoring and 
independent dispute resolution on top.  

¥ One of the major differences between the clearing house and the patent 
pool model is that in a clearing house, no set up agreement among the stem 
cell patent holders is required. Another difference is that in a clearing 
house both essential stem cell patents and substitutes can be included. 

For more information, see 
VAN OVERWALLE, G., VAN ZIMMEREN, E., VERBEURE, B., MATTHIJS, G., ÔModels for 

facilitating access to patents on genetic inventionsÕ, 7 Nature Review Genetics, 
February 2006, 143-148 

VAN ZIMMEREN, E., VERBEURE, B., MATTHIJS, G., & VAN OVERWALLE, G., ÔA 
Clearinghouse for Diagnostic Testing: the Solution to Ensure Access to and Use of 
Patented Genetic Inventions?Õ, Bulletin of the World Health Organization, 2006, 352-
359. 

VERBEURE, B., VAN ZIMMEREN, E., MATTHIJS, G., VAN OVERWALLE, G., ÔPatent pools 
and diagnostic testingÕ, 24 Trends in Biotechnology (TIB), vol. 3, March 2006, 115-120 
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Paolo De Carlo, Simmons & Simmons, I taly 
Europe – Various Legal Frameworks 

The presentation described the general legal framework for conducting embryonic 
stem cell research in various European countries and specifically on conducting that 
type of research in Italy. 

France 
¥ Law no. 2004-800 of 6 August 2004 on bioethics specifically regulates SC 

research which is allowed under certain circumstances. The general 
principle established by these statutory provisions prohibits research on 
human embryos. However, the General Director of the Agency of 
Biomedicine – for a five year period from the Decree’s publication (until 
2011) and upon obtaining the opinion of the Conseil d’Orientation - may 
authorise embryo and ESC research projects.  

¥ The importation of tissues and/or embryonic or foetal stem cells for 
research purposes is subject to the prior authorisation of the Biomedical 
Agency. Persons authorised to import embryonic stem cells must be able 
to prove that the cells were derived with the parents' consent and for free. 

¥ A research project may be authorised if it could allow important 
therapeutic progress which - on the basis of scientific knowledge - may not 
be made to the same extent using alternative methods. 

Germany 
¥ The Stem Cell Act of 28 June 2002 prohibits as a general principle the 

import and use of ESCs. There are some exceptions. Import and use are 
allowed subject to certain strict requirements including:  
o the stem cells were derived before 1 January 2002 in the country of 

origin in accordance with relevant national legislation; 
o the embryos from which they were derived have been produced by 

medically assisted in vitro fertilisation in order to induce pregnancy 
and were definitely no longer used for this purpose, not for reasons 
inherent to the embryos themselves; 

o no payment or other benefit has been granted or promised for embryos 
for the purpose of stem cell derivation; 

o importation must not conflict with the major principles of the German 
legal system. 

o The research project must be deemed by a centralised ethics committee 
to serve eminent research aims to generate scientific knowledge in 
basic research or to increase medical knowledge for the development 
of diagnostics, preventive or therapeutic methods to be applied to 
humans.   

¥ Import or using ESCs without the necessary authorisation may incur 
criminal sanctions even in the event that a researcher joins a research 
project conducted outside of Germany. 
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¥ A draft bill is pending in the German parliament which proposes to remove 
the 1 January 2002 term allowing the import of embryonic stem cells 
created after that date and also to amend applicable criminal provisions so 
German researchers will be allowed to work on research projects outside 
Germany.   

Italy  
¥ The Italian government has not yet taken an official position on the 

legality of SC research; 
¥ Both the legal and ethical aspects of embryonic stem cell research have 

been greatly debated in Italy and the National Bioethics Committee has 
been requested on several occasions to give its opinion on the matter. On 
such occasions, the majority of the members of the National Bioethics 
Committee expressed a negative opinion on any form of research which 
involves destroying human embryos, and therefore also on embryonic stem 
cells. 

¥ There are no specific provisions under Italian law that govern embryonic 
stem cell research.   

¥ Provisions applicable to research on human embryos are contained in Law 
19 February 2004, No 40 on medical assisted procreation. In particular, 
this Law on Medically Assisted Procreation contains two specific 
restrictions: 
o prohibited to carry out research and clinical trials involving human 

embryos which is not aimed at protecting such embryo (Article 13 of 
the Law).  

o prohibited to cryopreserve and destroy embryos except for specific 
cases permitted under the law, for example when the embryos cannot 
be implanted  without risking the mother’s health and must be 
therefore stored for future use  (Article 14 of the Law).  

¥ A broad interpretation of Articles 13 and 14 could hold embryonic stem 
cell research to be illegal (given that the research involves destroying the 
embryo); however, a stricter interpretation based on the principles of the 
Legality of crimes and sanctions and the prohibition of analogy of criminal 
law would imply that ESCs research is not prohibited and this stance is 
easier to support from a legal standpoint. Several scientists in Italy are 
currently carrying out SC research on the basis of this interpretation of the 
law, which prohibits research on human embryos but not on ESCs. 

 
Filippo Fioretti, Simmons & Simmons, I taly 
Research, Development and Innovation under EC State Aid rules 

¥ On 1 January 2007 the research, development and innovation (R&D&I) 
framework entered into force.  

¥ Guidelines allow individual Member States to tailor aid measures to particular 
situations, but these States are still obliged to notify aid measures to the 
Commission. The main changes as compared to previous frameworks are the 
inclusion for the first time of aid measures for innovation. There are also clear 
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compatibility criteria and more legal certainty for research organisations and 
for collaborative research. 

¥ State aid must address a well-defined market failure, must have an incentive 
effect, and must be proportionate to the problem tackled. The distortions to 
competition and trade resulting from the aid measure must also be limited 
enough so that, on balance, it can be declared compatible. 

¥ The framework favours SMEs on the basis that they are more affected by 
market failures than large companies. It also recognises the important 
contribution of large companies to excellence in R&D&I.  

¥ Thresholds above which large research and development (R&D) projects, 
must be notified individually to the Commission:  

o €20 million for projects that are predominantly for fundamental 
research;  

o €10 million for projects that are predominantly for industrial research 
o €7.5 million for projects that are predominantly for experimental 

development 
¥ The consequences of the grant of illegal State Aid are a notification and 

assessment of the Commission. The recipient must repay illegal aid. If third 
parties are damaged, they can take actions in the national courts. The 
consequences for the recipient of illegal State aid are potentially very serious. 

 
 
(FRIDAY 20 APRIL)  
 
Commercialization: Possibilities and Obstacles 
 
Greg Stewart, Medtronic Inc., USA 
Turning Cells into Pills:  The Commercialization of Stem Cells 

¥ There are many barriers to therapy access and the risk areas for cell therapy 
are many. Society may for instance have legal blockage of SC use, and those 
who invest in the research have to wait for long-term outcome data.  

¥ Guidelines are lacking and there are high costs of manufacturing. There is also 
the unwillingness of physicians to refer a patient to an implanting surgeon, and 
even if they refer there is presently a shortage of surgeons qualified to do 
transplantation, not to mention the distrust in such therapy by the patient.  

¥ Factors impacting cell therapy selling price are heath care and reimbursement 
rates, stacking royalties and immune suppression. These considerations have a 
tendency to lower the margin.  

¥ From an ethical point of view the treatment has also to be assessed: efficacy 
versus risks.  

¥ There is a tendency to increase manufacturing costs of the product if the 
complexity increases. Factors that contribute to increased manufacturing costs, 
as well as regulatory barriers, are autologous instead of homologous cell 
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source, genetic modification, the requirement of multiple cell lines, as well as 
shipping and handling.  

¥ The manufacturing costs are also increased by the requirement for good 
manufacturing practice (GMP) with tests required to demonstrate purity, 
potency and expansion consistency across cell batches. 

¥ Alzheimer’s disease, stroke and Parkinson’s disease are in the group where 
high profits can be expected (i.e. there are enough patients to be treated each 
year to make profit even if patients are only treated one time).  

¥ Neurometabolic disease, Duchen’s MD and spinal cord injury are in the low 
profit group (i.e. so few patients can be charged for a transplant to make the 
therapy profitable). More seldom are there treatable patients but at a high 
margin.  

¥ In a low profit group is also myocardial infarction, but in this case due to more 
treatable patients and low margin.  

¥ In the case of skin replacement, there are few treatable patients and low 
margin. 

¥ SC can be commercialized, but only with a “maybe” as to the financial 
viability of SC therapy. But if cell therapy is going to be commercialized 
industry is best positioned to do it. 

¥ The one-time nature of cell therapy greatly complicates the economics. 
Complexity of therapy, pricing pressure and hidden costs seek to undermine 
financial success. 
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THEME I I :  DERIVATION OF HUMAN EMBRYONIC STEM CELL LINES 
 
The State of the Ar t in Science  
  
Hans Schšler, Max Planck Institute for Molecular Biomedicine, MŸnster, 
Germany  
Summary unavailable 
 
Outi Hovatta, Karolinska Institute, Stockholm, Sweden 
Why New Human Embryonic Stem Cell Lines? 

¥ Although some 500 hESC lines exist, no clinical quality lines exist for the 
time being. In the present situation, a stepwise development of derivation is 
needed to reach clinical quality.  

¥ For clinical trials and treatment, lines have to be derived which meet the 
quality requirements for good manufacturing practice (GMP). These are stated 
in EC Directives from 2003 and 2004. Such hESC lines do not exist today. A 
GMP-compatible culture system without animal proteins is already possible, 
but needs optimisation.  

¥ hESCs are immunogenic. We need a large number of lines with enough 
human leucocyte antigen-group A (HLA) variants to match with those of the 
recipients, minimizing the need for immunosuppression. 

¥ One possible way to avoid rejection in hESC transplantation is to use somatic 
cell nuclear transfer (SCNT), but it has not been feasible in human so far. 

¥ Only low passage level hESC are safe because the likelihood of mutations 
increases with passaging. The hESC lines also differ in their capacity to form 
cells of different organs. 

¥ A large amount of hESC would be needed to treat all those who could benefit.  
Success depends on embryo quality, and the embryos of good quality are 
always used for patients’ infertility treatment. 

¥ Derivation of normal hESCs still requires feeder cells, and more research is 
needed to obtain stable hESC lines in feeder-free cultures  

 
Davor Solter, Max Planck Institute for Immunobiology, Freiburg, Germany 
Derivation of Human Embryonic Stem Cells – Worthy and Achievable Goal? 

¥ Two assumptions are made as the starting point: 
o ESCs will play a significant clinical role in cell and tissue replacement 

and in gene therapy.  
o The advantages of using a patient’s own hESCs will significantly 

outweigh the disadvantages. 
¥ It would be desirable to find embryo-free ways to derive hESCs, for example: 

1) nuclear transfer with “jinxed” genes;  
2) cell lines from single cells taken from an early embryo; 
3) cell lines from “organismically dead” embryos; 
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4) cell lines from parthenotes 
5) egg-free reprogramming of adult cells.  

¥ Of these five methods only two methods appear both possible and ethically 
acceptable: cell lines from parthenotes and egg-free reprogramming of adult 
cells.  

¥ The most realistic, and preferred, solution would be the derivation of ESCs by 
reprogramming without nuclear transfer, derivation of pluripotent adult SC, 
and derivation of organ specific adult SC.  

 
 
Ethical and Societal Aspects 
  
Ludger Honnefelder, IWE, Bonn, Germany  
Derivation of Human Embryonic Stem Cell Lines – Alternative Ways and 
Ethical Aspects 

¥ The criteria for the ethical and legal evaluation has to take into consideration 
the ethical value underlying the legal norm as laid down in the German Basic 
Law and the German Embryo Protection Act. Of outstanding importance are 
the inviolability of human dignity and the protection of life. 

Three methods of derivation of human embryonic stem cell lines are presented and 
evaluated:  

¥ Derivation of hESCs is from biopsied blastomeres: A single blastomere can 
be taken from an 8-cell-stage embryo and the remaining embryo developed to 
term. The biopsied blastomere could then be used for the generation of SC 
line. This would require an embryo in vitro and it is an open question whether 
or not the biopsied blastomere is totipotent. From the ethical evaluation the 
method of single blastomeres biopsy will not provide an ethically less 
problematic alternative. 

¥ Derivation of hSC lines by altered nuclear transfer (ANT). This method 
implies the genetic modification of a somatic cell by inactivating the cdx2 
gene by RNAinhibition. The cdx2 gene is important for the generation of 
trophectoderm cells in the early embryo. The nucleus of the RNAi modified 
somatic cell is used for a nuclear transfer into a human oocyte. The oocyte is 
allowed to develop in vitro, yet the missing trophectoderm prevents the 
developing embryo from implantation into the mucosa of the uterus. The 
embryoblast cells are taken for the generation of an ESC line. This would 
require a human oocyte and the use of viral vectors for the inactivation of the 
cdx2 gene with the risk of genetic modifications and tumor growth. From the 
perspective of ethical evaluation, the central issue of this method is, whether 
the new entity is to be considered a “crippled embryo” or some entity that is 
no embryo at all. As the trophectoderm does not only function as “feeding 
tissue” for the inner cell mass but is also vital for the axial orientation in 
embryonic growth, many things point us towards considering an entity without 
the ability to form trophectoderm as no embryo at all.  Furthermore, there is no 
knowledge about the risks associated with the viral transduction, the (long-
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term) behaviour of SCs generated by ANT, and the therapeutic potential of 
these cells. 

¥ Reprogramming of the genome. In the third alternative method somatic cell 
nuclei are fused with ESCs, leading to the generation of somatic/ESC hybrid 
cell lines. The cells contain double sets of chromosomes. As long as the fusion 
does not result in totipotent cells, no embryo is being used by this method. 
Thus, from an ethical point of view this method may provide a less 
problematic procedure for the generation of cell lines with hESC properties. 

 
Giuseppe Testa, European Institute of Oncology, European School of Molecular 
Medicine c/o IFOM, Milano, I taly  
Summary unavailable 
 
Anne McLaren, Wellcome Trust Gurdon Institute, Cambridge, UK 
Human Eggs – Why Do We Need Them? How Can We Get Them? 

 Why do we need them?  The answer is that they are needed for several reasons, 
including SC therapy where graft compatibility is needed. Adult stem cells, for 
example bone marrow or mesenchymal cells, if taken from the patient will induce no 
rejection response.   In the case of genetic diseases some genetic manipulation of the 
stem cells may be required, but no oocytes will be required.  Embryonic stem cells, 
however, will elicit an immune response. It has been estimated that a bank of 150 
embryonic stem cells of different ethnic origins would provide a reasonably close 
match for about 20% of patients in the UK, and a ÒbeneficialÓ match for about 38%, 
reducing the dose of immuno-suppressive drugs required.    But if the donated 
embryos were homozygous for common haplotypes, 10 ESC lines would provide a 
ÒfullÓ match for 40%, and a ÒbeneficialÓ match for 67% of patients.  Homozygosity 
would be more frequent in lines derived from parthenogenetic embryos.  The need for 
oocytes arises if SCNT were to be used, for example for therapy (Òtherapeutic 
cloningÓ).  In addition to possible therapeutic use, human eggs are required to make 
stem cell lines by nuclear transfer from patients with very rare genetic diseases and 
common but genetically complex diseases to allow biochemical and physiological 
investigations and genetic dissection of the conditions. Also, studies of nuclear 
reprogramming might allow direct somatic to SC conversion.  An interesting new 
light has been thrown on this possibility by the recent paper of Takahashi and 
Yamanaka [Cell 126, 663-676, 2006].   

How do we get the eggs?  Four different methods are possible, of which the first 
three would be suitable for research only, at least until validated. 

¥ In vitro maturation of immature primary oocytes.  (Every human ovary 
contains thousands of primordial follicles. Many of these are lost soon after 
birth and more at puberty, but research is in progress to attempt to mature 
these very immature  oocytes). 

¥ animal (cow or rabbit) oocytes with their chromosomes removed (“cybrids”). 
¥ oocytes derived from ESC lines  
¥ donated by women. 
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Several ethical issues arise with reference to egg donation.  They are related to the 
risks (short-term versus long-term), the purpose (treatment versus research), the 
patient’s motive (altruistic versus paid), and payment (in cash versus in kind – for 
instance egg sharing). 

 
Council of Europe Perspectives and the Situation (views, debates) in some of the 
New Member States 
  
Elmar Doppelfeld, Council of Europe, Strasbourg 
Council of Europe – Views 

¥ The Council of Europe is not the European Union (EU). The Council in 
Strasbourg  is independent from the EU, but both are in close collaboration. 

¥ The Council of Europe was established in 1949 as an intergovernmental 
agency to protect Human Rights and Fundamental Freedoms. Today the 
Council of Europe has 46 member states with more that 800 million 
inhabitants.  

¥ The Council of Europe cannot promulgate laws, it only proposes Conventions 
and additional protocols as recommendations to the member states. When a 
state ratifies these instruments of international rights, the suggested regulations 
become legally binding instruments of that state. 

¥ The ÒConvention on Human Rights and BiomedicineÓ, so called Convention 
of Oviedo of 1997, requires an adequate protection of the embryo where the 
law allows research on it, but the creation of embryos for research purposes is 
prohibited (Art.18). The convention does not mention the possibility of 
nuclear transfer because it was adopted before the ÒDolly Ð experimentÓ.  

¥ The convention prohibits any financial gain as such using the human body or 
any of its parts. With this article the convention tries to prevent any trafficking 
of organs, but it is not meant to apply to the patentability of inventions.  

¥ The convention gives a frame for the elaboration of additional protocols, also 
instruments of international right, for specific applications. According to such 
an additional protocol based on the convention it is also forbidden to clone 
human beings. Any intervention seeking to create a human being identical to 
another human being is prohibited. As to what is meant by Òhuman beingÓ in 
this context, the national law should decide the scope of the word. 

¥ The additional protocol concerning Òbiomedical researchÓ, prevailing as a 
legal instrument e.g. the Declaration of Helsinki or CIOMS-guidelines or other 
legally non-binding provisions, contains regulations to be respected in 
research on man or using his or her biological materials for research purposes. 
It seems to be the appropriate provision for clinical trials using human 
embryonic stem cells. 

 
Josef Kure, Masaryk University, Brno, Czech Republic 
hESC: From the Bench. From Bench to Bedside. How Long is the Way? 

¥ Descartes’(Discourse de la méthode 1637) vision of science is to learn about 
causes.   The Cartesian vision of science has played a role until our time. Even 



EuroStemCell / ESTOOLS Joint Workshop, Berlin 19-20 April 2007 22 

today we have to discover or know the mechanism of diseases 
(neurodegenerative, cardiovascular, oncological …) in order to be able to cure 
in the future. 

¥ The history of the hESC Act in the Czech Republic started in 2001 with the 
ratification of the Oviedo Convention. There was also a Senate hearing where 
the ethical issues were discussed. In 2003 a group of experts and a limited 
public discussion took place before a bill was proposed to the Czech 
government. It was approved in 2005 and in June 2006 the Act on hESC 
research was in force. 

¥ The roadmap to the clinic for hESC is under construction in only one of the 
countries in Central and Eastern Europe (CEE). In many CEE countries there 
is no such roadmap.  

¥ Access to SCs therapy is a justice issue. The question about justice (costs and 
access to health care) is crucial. Scientific research on SCs should be for the 
benefit of society, but proceed at the right speed. 

 
Demetrio Neri, University of Messina, I taly 
The Italian Legislation and Public Debate on Human Embryonic Stem Cells  

¥  The current situation is characterised very simply: no specific legislation, no 
guidelines, no national authority and no funding. Only eight research groups 
do participate in EU-funded project involving the use of hESCs.  

¥  In the Italian law on assisted procreation (2004) any experimentation on the 
human embryo is explicitly prohibited, but neither in the law, nor in the 
implementing guidelines is research on hESCs already derived and imported 
from abroad legally prohibited. Such activity is, however, strongly and 
obliquely discouraged.  

¥  From November 2001 until May 2004 there was a National Commission on 
Stem Cells, administering the funds of a National Plan on SC research, whose 
calls excluded hESCs. 

¥  As to public debate, the Pontifical Academy for Life in 2000 issued a 
Declaration on the production and the scientific and therapeutic use of human 
embryonic stem cells. In the paper it is stated that there should be no use of 
embryos for deriving SC, and no therapeutic cloning. Further, the paper also 
pointed out that there should be no use of already derived and imported hESCs 
or of differentiated cells obtained from them, because this would be a case of 
“indirect complicity” in the immoral act of destroying an embryo. 

¥  The fact that you may derive materials or knowledge from the destruction of 
an embryo is irrelevant from an ethical point of view.  One could wonder 
whether scientists working on non-embryonic SC should be required to avoid 
the use of research tools or of knowledge acquired through the 
experimentation on hESCs, in order to escape the charge of “indirect 
complicity”. In the future, Catholic users of treatment with ESC and adult SC 
should be assured of their ethical “traceability”. 

¥  The same year documents came from both the National Bioethics Committee 
and the ad Hoc Commission appointed by the former minister of Health .The 
National Bioethics Committee was divided. The majority position accepted the 
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use of spare embryos for deriving SCs. The same hold true for the Ad Hoc 
Commission. There was agreement as to somatic nuclear transfer (SNT) 
arranged to bypass the formation of an embryo, something similar to the 
procedure recently suggested by William B Hurlbut. 

¥ Quoting Mrs. Livia Turco, Minister of Health in Italy: “In Italy we are going 
in the correct direction, favouring research on adult stem cells, a field not yet 
explored”.  
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CONCLUDING REMARKS 
 
Austin Smith, University of Cambridge, UK 
The Roadmap to the Clinic 

¥ The roadmap to the clinic is essential to the mission of SC research. As the 
speakers indicated, SCs promise much but they also entail many challenges. 
We do not yet know sufficiently to go directly to the clinic. But by prohibiting 
one line of research we could very well miss an important solution. 

¥ Are regulations that apply to embryos and hESC lines sufficiently flexible 
when it comes to clinical use? For instance what has traceability, to do with 
safety for the patient when he or she is in the clinic? The regulators should 
consider the issue of relevance when they write rules. Today there is a legal 
morass. For lawyers the existence of a legal morass might be interesting, but 
for the scientist it creates problems. The scientist needs consistency to be able 
to work effectively in Europe. 

¥ On the particular issue of patentability, one point was not mentioned. We 
heard a lot about the competitive advantage of Europe in the SC area and that 
the Bush administration in the USA hindered research. But remember that the 
US allows patents on and commercialisation of SC, and Europe should not 
assume for a moment that they are not pursuing their competitive interests.  

 
 
Peter Andrews, University of Sheffield, UK 
Der ivation of Human Embryonic Stem Cell L ines 
 

¥ ESTOOLS is focused on the fundamental biological research. The project 
wants to understand the biology of hESC and develop the tools that will 
enable our understanding of these exciting cells to have an impact on health 
care in the future.  

¥ The discussion highlighted the scientific need to derive more cell lines for a 
variety of reasons. One reason was that these lines seem to undergo changes in 
cultures. A possible explanation of these changes is the different origins of 
these lines.  

¥ The legal and ethical discussions showed the great differences of regulations 
in Europe, and the ways in which the researchers try to address these different 
legal and ethical requirements. It is important to remember that the partners in 
ESTOOLS come from 9 countries in the European Research Area, but 
differing regulations in the different countries does cause problems in pursuing 
the collaborations involved. For example, across the whole consortium of 
ESTOOLS 50 hESC lines are approved for use. However, our partners in 
Germany are restricted to use something like half a dozen of these lines.  
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