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ADVANCED THERAPY MEDICINAL PRODUCTS (ATMPs) 

 

• Medicinal products which includes 
–Cells 
–Genes 
–Tissues 
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REGULATION ON ATMPs (EC) No 1394/2007 

The main elements of the Regulation are: 
•A centralised marketing authorisation 
procedure, to benefit from the pooling of 
expertise at European level and direct access to 
the EU market. 
 
•A new and multidisciplinary expert Committee 
(Committee for Advanced Therapies), within 
the European Medicines Agency (EMA), to 
assess advanced therapy products and follow 
scientific developments in the field. 
 
•Technical requirements adapted to the 
particular characteristics of these products. 
 
•Special incentives for small and medium-
sized enterprises. 
 



Reg No 1394/2007 Art. 2 

You think you have an ATMP? 



What should I do next? 
 

• Refer to your  NCA 
– First contact for clarification 
– Request a National Scientific Advice or Similar. 

• Contact with the EMA 
– CAT 

• Classification 
• Certification 

– Scientific Advice request 
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CAT Classification 

• Companies can consult the European Medicines 
Agency (EMA) to determine whether a medicine 
they are developing is an advanced therapy 
medicinal product (ATMP).  

• The criteria for ATMPs are set out in Article 17 of 
Regulation (EC) No 1394/2007. The classification 
procedure is optional. 

• Responses in 60 days. 
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Article 18 
Certification of quality and non-clinical data 

 
 

• Small and medium-sized enterprises developing 
an advanced therapy medicinal product may 
submit to the Agency all relevant quality and, 
where available, non-clinical data required in 
accordance with modules 3 and 4 of Annex I to 
Directive 2001/83/EC, for scientific evaluation 
and certification. 



Certification objectives 

• The certification system aims at giving the SMEs an incentive 
to develop ATMPs.  

• The certification procedure is a stand-alone evaluation 
procedure, which is independent from a future application for 
marketing authorisation. A certificate issued by the EMA is 
not legally binding with regard to any future regulatory 
procedure. Any relevant data, even if already certified, should 
be submitted again for the purpose of any future regulatory 
procedure. It could, nevertheless, facilitate the evaluation of 
any future application for clinical trial authorisation or a 
marketing authorisation application (MAA), provided that 
these applications are based on the same data.  



CAT Certification procedures for micro-, small- 
and medium-sized enterprises (SMEs) 

• Certification procedure for ATMPs under development  by SMEs. This is 
an opportunity for SMEs to get an assessment of the data they have 
generated and check that they are on the right track for successful 
development. 

• Scientific evaluation of quality data and, when available, non-clinical 
data 

• Aim: Identify any potential issues early in the product development 
• The evaluation and certification procedure takes 90 days. 
• CAT recommends issue certification that is issued by the EMA 
• Certification: Confirms that available data comply with the standards 

required for Marketing Authorization Application (MAA) 
• The certification procedure is defined in Article 18 of Regulation (EC) 

No 1394/2007 (the 'ATMP Regulation'). 
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http://www.ema.europa.eu/human regulatory/scientific guidelines/Non Clinical 
http://www.ema.europa.eu/human regulatory/scientific guidelines/Multidisciplinary/Cell Therapy and Tissue Engineering 
http://www.ema.europa.eu/human regulatory/scientific guidelines/Multidisciplinary/Gene Therapy 
 



AMTPs EMA guidelines 
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CBMP & TE GTMP 
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  Non clinical assessment– 
Gene therapy vs. Cell Therapy and TE 

Gene Therapy   Cell Therapy 

    
 

Proof of concept.   Proof of concept 

Biodistribution   Biodistribution 

Vector expression   Cell differenciation 

Immunogenicity   Integration of the product 

    Functional integration 

Paracrine effects 

  Immunogenicity 

Toxicity Assessment Toxicity Assessment 

Carcinogenicity   Tumorigenicity 

Insertional Mutagenesis   

Germline transmission Gonads assessment 

      Environmental Risk Assessment 
GMOs 



 
 

. Pharmacology studies  

. Toxicokinetic and pharmacokinetic studies  

. Single dose toxicity studies 

. Repeated dose toxicity studies*  

. Marketing authorisation 

. Estimation of the first dose in human  

. Local tolerance studies 

. Genotoxicity studies 

. Carcinogenicity studies  

. Reproduction toxicity studies 
 
 
* Depending on the clinical dosing those studies may not be necessary 
 

Studies to be included in a Non-Clinical dossier 
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Safety is the primary factor 

• Dossier assessment by regulatory agency 

• Basic Research 
• Proof of concept 

• Biodistribution 
• Toxicology 

Clinical Trial Approval * 

Research phase/ Safety assessment of ATPMs 

Clinical Trial request 

Potential first contact with regulatory agency 
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Important issues to take into account for the NC 
development of a product 

– Previous experience available in animal models and maybe in 

humans with the same product. 

– Previous experience available in humans with a similar product 

– Availability of: 

• Relevant animal models 

• Relevant scientific literature 
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“Non clinical requirements for Cell based 
Medicinal products (CBMP)” 

General Aspects 
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CBMP- Pharmacology 
 

• Demonstrate the proof of concept of the CBMP in a model of 

disease (in vitro/in vivo) 

– Similar characteristics between the animal model and humans 

– Identify limitations of the models chosen and justify the relevance  

• Animal models (immunosuppressed/knockout, transgenic, 

homologous models) 

• Identify and employ markers of biological activity when available. 
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CBMP- Pharmacology  
 

• Identify a potential efficacious dose 

• Frequency of administration 

• Evaluate the manufacturing procedure 

 

• Secondary pharmacology  

• Safety pharmacology 

 

 
Gnecchi et al. 2012. Mesenchymal stem cell therapy for heart disease. 
Vascul Pharmacol. 2012 Aug 19;57(1):48-55.  19 



CBMP- Pharmacokinetics 
 
 

• Conventional ADME studies are normally not relevant for this type 

of products.  

• Kinetics, migration and persistence 

– Viability 

– Distribution 

– Growth 

– Differentiation 

– Persistence 
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Lymphoid tissue–specific homing of bone marrow–derived dendritic cells 
Rémi J. Creusot et al,  Blood 2009 113:6638-6647;  
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CBMP- Toxicology 
 

• Finished product 

• Toxicity may evolve, for example, due to unknown cellular alterations 

– Manufacturing process related issues 

– Allogeneic use of the product 

– Proliferation in an unwanted quantity  

– or in an unwanted location.  

 

Note: The combination in one study of Proof of concept 

Biodistribution and/or Toxicology may be acceptable 
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CBMP- TOXICOLOGY 
 

• Single and repeated dose studies 

– The route of administration, frequency  should reflect the one projected in 

humans. The duration of the studies may be longer than the anticipated in 

other non clinical guidance and will be often hinted by previous data of 

Pharmacology/Biodistribution/ Toxicity and/or from published data from 

similar products.  

– (NOTE FOR GUIDANCE ON NON-CLINICAL SAFETY STUDIES FOR THE CONDUCT OF HUMAN 

CLINICAL TRIALS FOR PHARMACEUTICALS ICH Topic M 3 (R2) CPMP/ICH/286/95 DOES NOT 

APPLY 

• Other toxicity studies  

– Conventional carcinogenicity studies are not warranted  

 for this type of therapy, although the potential   

 tumorigenicity should be assessed in vitro/in vivo.  

   

 

 

 



Stem cells 
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Guidance 
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Cell therapy products which have received 
MAA 

ATMP  ChondroCelect®  MACI®  Provenge®  Holoclar®  Zalmoxis® 

Indications  Repair of cartilage 
defects of the femoral 
condyle of the knee in 
adults.  

Repair of cartilage 
defects of the knee in 
adults.  

Treatment of metastatic 
castrate resistant 
prostate cancer in male 
adults.  

Treatment of limbal 
stem cell deficiency due 
to ocular burns in adults.  

Add-on treatment in 
adults who have 
received a 
haematopoietic stem cell 
transplant from a 
partially matched donor 

Type of product Characterised viable 
autologous cartilage 
cells expanded ex vivo 
expressing specific 
marker proteins 

Matrix-applied 
characterised 
autologous cultured 
chondrocytes 

Autologous peripheral-
blood mononuclear cells 
including a minimum of 
50 million autologous 
CD54+ cells activated 
with prostatic acid 
phosphatase 
granulocyte-macrophage 
colony-stimulating 
factor 

Ex vivo expanded 
autologous human 
corneal epithelial cells 
containing stem cells 

Allogeneic T cells 
genetically modified 
with a retroviral vector 
encoding for a truncated 
form of the human low 
affinity nerve growth 
factor receptor 
(ΔLNGFR) and the 
herpes simplex I virus 
thymidine kinase (HSV-
TK Mut2) 

Approval date  
authorization  

2009 2013 2013 2015 2016  

Current status 

The marketing 
authorisation has been 
withdrawn at the request 
of the MAH. 

The marketing 
authorisation for Maci 
has been suspended at 
the recommendation of 
the  Agency's 
Committee for 
Medicinal Products for 
Human Use (CHMP). 

The marketing 
authorisation has been 
withdrawn at the request 
of the MAH. 

Conditional Approval Conditional Approval 
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Gene Therapy 

Types GT products 

EMEA/273974/2005 
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Gene Therapy 

• FIRST STEPS 

• Determine the capability of the GTMP to induce the 

pharmacological/biological effect needed. (in vitro/in vivo) 

• From in vivo studies, important data may be drawn. Such data will 

help to design appropriate biodistribution/toxicology studies. 

• Dose response  

• Evaluation of animal models adequacy. 

 

GT- PRIMARY PHARMACOLOGY 

27 



GT-Biodistribution 

• Assessment of the biodistribution of the vector in 
organs/tissues where it is expected the presence of the vector  
(where the therapeutic action is bound to occur) and in those 
locations where it is less likely to be found.  
 
– Assessment of the presence of the vector 

• Presence in germline related organs. 
• Presence in locations not specific for the vector. 
• Viral shedding. 
• Insertional mutagenesis. 
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GT-TOXICOLOGY 

• Assessment of the vector exposure 

• Assessment of the transduced gene expression  
– Persistence and levels of expression. Over expression may lead to Adverse 

Effects (Aes). 

– Identify target organs of toxicity. 

– Assessment of reversibility of Aes reported  

• Evaluate the full construct vector and gene 
– Toxicity assessment of the construct 

– Identify NOAEL-MTD. Safety margins 

• The animal dosing should reflect the dosing in humans-> Repeated 
dosing in humans should be assessed by  preclinical repeated dosing 
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GT-TOXICOLOGY 

 

 

• Integration studies  

– Integration should be assessed and the extent of the data required is 

dependent on the nature of the product under assessment. 

– When a positive result is reported additional testing should be 

considered before first in humans administration (FIH) 

– When paediatric populations are to be included in the CTs or when 

dealing with not severe or not deadly diseases, integration studies will 

need a more careful approach before FIH 
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GT-TOXICOLOGY 
 

 

 

• Inmunogenicity and inmunotoxicity 

– GTMPs  administration may result in immune responses (innate and 

adaptive) 

– Immunity against potential preexistent exposure to the vector or the 

transgene (including also repeated administration) should be assessed. 

– Complement activation should be also considered and its possible 

consequences.  
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GT-TOXICOLOGY  
 

 

 

• Germline Transmission 

– Definitions: 

• Integrating vectors:  Those vectors wich have the necessary 

machinery for integration in the host genome 

• Non integrating vectors: Those vectors that lack of the previously 

defined characteristics.  
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GT-TOXICOLOGY 

  

 

 

• Germline transmission 
 

 

EMEA/273974/2 
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Germline transmission 
 
 

 
 
 

Decision tree 
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GT-TOXICOLOGY 

 

 

• Tumorigenicity 

– Standard classic rodent life time studies are not generally 

required 

– The nature of the assessment should take into account: 

• The type of vector and insertional mutagenesis data 

• Type of transgene 

• Data from toxicology studies. Tumorigenic signals. 

• Signs of immune suppresion or hormone imbalance. 
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GT-TOXICOLOGY 

 

 

 
 

 

• Environmental Risk Assessment (ERA). 

– Although such studies are not needed for other medicinal 

products until MAA, when dealing with GTMPs an adequate ERA 

should be performed from FIH 
• “This guideline describes the ERA for marketing authorisations. However, the 

conclusions from a preliminary ERA e.g. for a clinical trial adequate for the 
development stage of the GMO-containing medicinal product must be taken into 
account” 

 
– Guideline on scientific requirements for environmental risk assessments of gene therapy medicinal products 

(EMEA/CHMP/GTWP/125491/2006). 
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Gene therapy products which have 
received MAA 

ATMP  Glybera®  Imlygic®  Strimvelis®  

Indications  Treatment of familial lipoprotein 
lipase deficiency with severe or 
multiple pancreatitis attacks in 
adults.  

Treatment of unresectable 
melanoma (Stage IIIB, IIIC and 
IVM1a) in adults.  

Treatment of severe combined 
immunodeficiency due to adenosine 
deaminase deficiency (ADA-SCID).  

Type of product Alipogene tiparvovec 
(adeno-associated virus serotype 1 
(AAV1) viral vector delivers an 
intact copy of the human 
lipoprotein lipase (LPL) gene to 
muscle cells) 

Talimogene laherparepvec 
((oncolytic) virus engineered from 
herpes simplex virus 1 (HSV-1)) 

autologous CD34+ enriched cell 
fraction that contains CD34+ cells 
transduced with retroviral vector that 
encodes for the human adenosine 
deaminase (ADA) cDNA sequence 
from human haematopoietic 
stem/progenitor (CD34+) cells 

Approval date  
authorization  
date  

2012 2015  2016  

Current status 
 Approved (additional monitoring, 
exceptional circumstances) 
 

Approved (additional monitoring) Approved (additional monitoring) 
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RISK-BASED APPROACH 

 

 

 
 

 

• This guideline application is not compulsory. 

• Applicable to all ATMPs 

• One of the usefulness of this guideline is that allows to provide an 

risk assessment with sufficient information that permits the 

evaluation of a particular risk when any deviation from the 

technical requirements as defined in Annex I, part IV of Directive 

2001/83/EC is identified and precludes the Applicant from 

obtaining experimental data. 
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RISK-BASED APPROACH 

 

 

 
 

 

• 1st step: To identify risks associated with the clinical use of the 

ATMP 

• 2nd step: To identify product specific risk factors contributing to 

each identified risk 

• 3rd step: To map the relevant data for each identified risk factors 

against each of the identified risks  

• 4thstep: To conclude on the risk factor – risk relationship 
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• RISK PROFILING 



RISK-BASED APPROACH 
Examples 
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RISK-BASED APPROACH 
Examples 
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Animal models 

• RELEVANT ANIMAL MODEL. 
– Classic animal models 

• Traditional animal models (rodents and non rodents) 
– Non Traditional animal models  

• Models that spontaneously develop the disease 
• Non spontaneous models (the disease is induced) 
• Genetically modified animals 

– Animals with gene modifications 
– “humanized” animal models 

– Important to understand the limitations of the animal model selected. 
 

– The three Rs Principles: 
– The welfare of animals used in research is of most importance for 

the regulators and cornerstone for future research 
– Agencies with Scientist and animal carers  are making continued 

efforts in order to Replace, Reduce and Refine the way 
experiments are carried out. 
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Animal models 

SELECTION OF AN APPROPRIATE MODEL 
 
– IS IT A RELEVANT ANIMAL MODEL? 
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Animal models 

• Is it a predictive model? 

Relevant Animal Species 

PHARMACOLOGY 
MoA 

TOXICOLOGY 
(SAFETY) 

CLINICAL 
SCENARIO 

      (SAFETY & EFFICACY) 
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Wrap up… 
• ATMPs have special considerations for SMEs in the EU. Take 

advantage of them. 
• Please get in touch with any EMA (CAT-Scientific Advice) 

and/or any NCA within EU from early stages of development 
in order to avoid unnecessary delays and time waste by 
performing needless studies or lacking of necessary ones.  

• Bear in mind the available EMA guidance is there to be 
followed unless justified. 

• In the end the aim of all NC development is to find the 
necessary balance between risk and benefit for the patients. 

• The use of non relevant animal models for the product 
develoment is discouraged. 
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I would like to thank all my colleagues at my Agency and all other European Agencies for 
creating a wonderful working environment where knowledge and good atmosphere is 
shared all year through. 
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