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The term “stem cell based products (SCBP)” refers to products containing or deriving 
from stem cells, intended to be administered to a patient [1]. According to the Euro-
pean legislation, advanced therapy products – namely gene therapy, somatic cell the-
rapy and tissue engineered products - are classified as medicines: Advanced Therapy 
Medicinal Products (ATMPs). Consequently, their production and quality control 
must comply with the rules established for medicines.

Translating basic stem cell research into routine therapies is a complex multi-step 
process  and it entails the challenge to manage the expected therapeutic benefits with 
the potential risks while complying with the existing regulations and guidelines. Im-
portantly, preparation of a cell- and tissue-based therapy for clinical and commercial 
use strictly requires consideration of several regulatory issues related to the safety, ef-
ficacy, and quality of SCBPs. In a first phase it is essential the safety testing, including 
assays for potential microbial, fungal, endotoxin, mycoplasma, and viral contamina-
tion; karyotype testing; and enrichment for the required cell population. Once safety 
has been established, the product must pass in vitro functional assays designed to act 
as surrogate measures for clinical effectiveness [2]. Then, the potency assays must be 
fully validated to meet regulatory requirements, including appropriate standards and 
controls. The final product has to be made to a certain set of specifications, ensu-
ring high quality. All animal models have inherent limitations, like, for example, the 
application of human cells in a xenogenic milieu [3]. Thereby, it is required the use 
of severely immuno-compromised small animals. While in the United States (US) 
and European Union (EU) regulations are in place, in many countries there are not 
well-defined regulatory frameworks for “stem cell based products (SCBP)”. 

Since cells and tissues may also be used as transplants, sharp definitions have been set 
by the European Parliament and the Council in the Regulation (EC) No 1394/2007 
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in order to clearly distinguish between the two different types of products. This clas-
sification is particularly important since, differently from the transplants, both manu-
facturing and quality control of medicines must be performed in compliance with the 
European Good Manufacturing Practices (EU GMP). EU GMP defines requiremen-
ts which have to be accomplished by all the medicinal products for human use, and 
are particularly strict for ATMPs. In fact, besides quality, safety and efficacy that have 
to be guaranteed for all the medicinal products, ATMPs show specific issues related 
to their biological origin (such as contamination and transmission of bacterial and/or 
viral infections, transmission of genetic diseases, transmission of transmissible disea-
ses, induction of immunological responses or of tumours) which have to be carefully 
addressed. Consequently, in addition to the manufacturing process, also the premises 
where the ATMPs are manufactured and controlled must comply with the EU GMP 
requirements.

The Italian Medicines Agency (AIFA) is the national authority responsible for dru-
gs regulation in Italy. It is a public body operating autonomously, transparently and 
according to cost-effectiveness criteria, under the direction of the Ministry of Health 
and under the vigilance of the Ministry of Health and the Ministry of Economy. It 
cooperates with the Regional Authorities, the National Institute of Health, Resear-
ch Institutes, Patients’ Associations, Health Professionals, Scientific Associations the 
Pharmaceutical Industry and the Distributors. The AIFA is the competent authori-
ty that, after the assessment of the dossier, releases the manufacturing authorization 
for the production of ATMPs and, by regular inspections, verifies that GMP and 
applicable rules are regularly and duly respected. The milestone in the Regulatory 
framework is the Directive 2001/83/EC, which was implemented in Italy with the 
Decreto legislativo 219/2006, the community code for regulating the medicines for 
human use at European level. This directive has been amended many times and in 
particular, the Directive 2009/120/EC concerns the advanced therapies (implemen-
ted in Italy by the Decreto Ministeriale 18/05/2010). 

Commercial clinics worldwide are currently advertising so-called stem cell “the-
rapies” for a host of diseases. Unfortunately, most of the clinics providing stem cell 
based interventions do not operate within the context of a formal clinical trial (CT), 
with extremely high risks of physical harm and financial exploitation to patients. 
Appropriate regulation of SCBP is essential to ensure public safety and trust while 
minimizing unnecessary barriers to product development, but presents numerous re-
gulatory challenges.

Finally, the EU and Italian directives recognize that conventional nonclinical phar-
macology and toxicological studies may be different for cell-based drugs, but should be 
strictly necessary for predicting response in humans. The EU regulation (1394/2007) 
on Advanced Therapy Medicinal Products (ATMPs) became effective from Decem-
ber 2008 and is binding in its entirety and directly applicable in all Member States of 
the European Parliament and of the council. ATMPs include gene therapy medicinal 

http://www.agenziafarmaco.gov.it/en/glossary/term/3393
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products, somatic cell therapy products (as defined in Directive 2001/83/EC), and 
tissue engineered products [4]. Cells fall under this regulation, in case they have been 
subjected to substantial manipulation, resulting in a change of their biological cha-
racteristics, physiological functions or structural properties relevant for the intended 
therapeutic application. The Committee for Advanced Therapies (CAT) within Eu-
ropean Medicines Agency (EMA) is responsible, among other tasks, for preparing a 
draft opinion on the quality, safety, and efficacy of ATMPs that follow the centralized 
marketing authorization (MA) procedure. Yet, no MA has been granted for any stem 
cell based medical product (SCBPM) in the EU (Committee for Advanced Therapies 
and CAT Lancet, 2010).
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Stem cells bring new hope for the treatment of many diseases, thanks to the excep-
tional potential to regenerate and to impact the development of disease-modifying 
treatments. Ever since their first discovery, researchers have dreamed of using stem 
cells to cure a huge range of disorders. As novel techniques make it now possible 
to correct genetic defects within stem cells, gene therapy strategies in stem cells are 
rapidly providing new types of disease-specific genetic interventions. A huge boost 
in the field came from the exciting discovery by Takahashi and Yamanaka that dif-
ferentiated somatic cells can be reprogrammed into pluripotent cells (induced plu-
ripotent stem (iPS) cells) by the forced but transient expression of a set of defined 
transcription factors, a discovery that proved worthy of a Nobel Prize and which 
holds the potential to revolutionize the regenerative medicine approaches.

Time day, researchers have different sources of stem cells, ranging from embryo-
nic (ES) to iPS, to adult stem cells. While ES and iPS retain the plurypotency po-
tential, their clinical use is hampered by their tendency to form teratomas. In con-
trast, adult stem cells are avoid of teratoma-formation issues. So, although ES and 
now iPS cells hold great potential, we do not yet know which stem cell type ultima-
tely will provide the greatest promise for the future. 

At the same time stem cells based approaches also raise one of the most difficult 
dilemmas in medical research: as with most technological advances, the key que-
stion is rather whether will society use the new power responsibly. 

The “hype or hope” dilemma has become a paramount concern. Some good basic 
science studies have been done over recent years but equally importantly, clinicians 
need to continue communicate openly on the success and failures with this emer-
ging modality under evidence-based conditions. The field of stem cell research is yet 
evolving science and much work still needs to be overcome before stem cell-based 

Conclusions
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cell replacement therapies become a reality. Researchers require scientific freedom 
to pursue research on all types – including ES, adult and iPS cells – in order to 
yield results for patients, and developing effective and safe mode of intervention on 
human being.




