
We are happy to welcome you, also in the name of the STARS consortium, to the first 
free online Curriculum teaching regulatory science to academia. This course is part 
of an EU Commission project, which aims to strengthen regulatory knowledge in 
academia to improve the translation from basic research into clinical practice. For 
more information please check the website through the link in the slide.  
 
Pilot III was implemented by the Spanish Agency AEMPS with the support of the 
German Agency PEI. The aim of this course is to train or give to the academia 
researchers an overview of the basic regulatory knowledge, which covers the topics 
detailed in slide 4 (Comprehensive Curriculum-Core Curriculum).  
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The aim of Pilot III is to give support for academia from the STARS Core to Comprehensive 
Curriculum. Therefore, the information included is based on the Core Module from the 
Comprehensive Curriculum with the purpose of extending this information in the future and 
cover the information included within the rest of the modules. This module covers the 
following topics: 
 
- Executing regulatory bodies 
- European and national pharmaceutical scope 
- Specific rocedures for regulatory support 
- Also regulatory support alonside the product lifecycle 
- The European pharmaceutical framework 
- Requirements for quality, non-clinical, and clinical development and the post-marketing 

surveillance. 
 
It is also included some hints about some initiatives and new concepts for further support of 
stakeholders and researchers. 
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The Executing regulatory bodies. 
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The European medicines regulatory network is composed of the European Medicines 
Agency (EMA) and the Heads of Medicines Agencies (HMA). Both networks work in a close 
collaboration to successfully regulate the medicinal products for human and veterinary use 
in Europe.  
 
The EMA is a networking organisation whose activities involve more than 4.500 of regulatory 
experts from NCAs among 27 EU Member States across Europe, as well as Iceland, Norway 
and Lichtenstein, by being part of different working groups. This collaborative model is the 
basis of the EMAs success as it gives the EMA access to a pool of experts (including 
regulators, academics, patients and healthcare professionals) from across the EU, obtaining 
the best available scientific expertise. 
 
The HMA co-operates with the European Medicines Agency and the European Commission 
in the operation of the European medicines regulatory network and it is a unique model for 
cooperation and work-sharing on statutory, as well as voluntary regulatory activities. 
 
The HMA is coordinated and supervised by a Management Group and it is supported by 
several Working Groups, covering specific areas of responsibility, and by a Permanent 
Secretariat. 
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This slide shows an overview of the medicines regulatory pathway and the different 
procedures where the committees interact. 
There are 7 committees that evaluate medicines at the European Medicines Agency: 
 
• CAT Committee for Advanced Therapies 
• CHMP Committee for Human Medicinal Products 
• COMP Committee for Orphan Medicinal Product 
• HMPC    Committee on Herbal Medicinal Product 
• PDCO Paediatric Committee  
• PRAC Pharmacovigilance Risk Assessment Committee  
• CVMP Committee for Veterinary Medicinal Products 
 
The EMA secretariat supports the work of these committees in a scientific and logistic 
capacity. 
It is important to underline that four of these committees have members representing 
patients’ organisations, what provides important opportunities for patients as it contributes 
to the expertise and experience of the EMA with their diseases’ area of interest. 

 

The Scientific Advice Working Party (SAWP) and the Scientific Advisory Group (SAG) are 
mentioned in this slide because they are essential on the above-mentioned procedures. 
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EMA's committees, working parties and related groups are composed of European experts 
from the NCAs of the EU and European Member States. The HMA also has its own working 
parties, shown in this slide. For further information please click to the links in blue. 
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Pharmaceutical Scope. 
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The European Union (EU) legal framework for pharmaceuticals is aimed at ensuring a high 
level of protection of public health. It is based on the principle that the placing of a 
medicine on the market is subject to the granting of a marketing authorisation by the 
competent authorities. 
 
The Community codes for veterinary and human medicines are set out in Directive 
2001/82/EC and Directive 2001/83/EC, respectively. They provide the legal framework for 
the authorisation, manufacturing and distribution of medicines in the EU.  
 
This legal framework has been amended and enhanced over time by further legal acts that 
cover specific areas of pharmaceutical law. 
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The pharmaceutical scope within each NCA of the 27 EU Member States as well as Iceland, 
Norway and Lichtenstein, is shown in this slide, which plays a key part in the European 
regulatory system for medicines. Please, note that this presentation only includes detailed 
information of the regulatory system for human medicinal products. For detailed 
information on medical devices or veterinary medicinal products, approach your NCA(s). 
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Specific procedures for regulatory support. 

12 



The medicinal product lifecycle is shown in this slide in order to give a short overview of the 
different regulatory steps from basic research to marketing authorisation and post-
marketing surveillance. 
 
The following slides show the regulatory support throughout the complete product life cycle.  
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This part of the presentation will focus on the regulatory procedures alongside the product 
lifecycle given by EMA with the exception of the Repurposing Pilot which is a STAMP project 
coordinated by AEMPS. 
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The procedures for regulatory support from EMA are summarised in this slide with a 
detailed overview of the ATMP Classification and Certification as well as the PRIME 
procedure. For further information, please click the links facilitated in blue in the slide. 
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The Pilot project was designed to support the repurposing of medicines as a follow-up to the 
European Comission´s Expert Group on Safe and Timely Access to Medicines for Patients 
(STAMP). The aim of this innitiative is to support not-for-profit organisations and academia 
to gather or generate sufficient evidence  on the use of an established medicine in a new 
indication with the view to have this use formally authorised by a regulatory authority. 
Therefore, is a way of making new treatment options available to patients.  
 
As a part of the pilot, the NCA and EMA will provide regulatory support, primary scientific 
advice, to help these stakeholders generate a sufficiently robust data package to support a 
future application by a pharmaceutical company. 
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Regulatory support alogside the product lifecycle. 
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This slide shows a brief overview of all the regulatory support alongside the product lifecycle 
given by NCAs or EMA.   
Starting by the yellow bar: the International Horizon Scanning Initiative (IHSI) coordinated 
by EMA and the national Horizon scanning initiatives have the aims to:  
 
• Inform decision-makers on emerging and new pharmaceuticals for reimbursement 

decisions and policy development on issues that are relevant for the managed entry and 
monitoring of new products. 

• Enhance collaboration between member states by identifying relevant issues for 
collaboration. 

• Enable prioritisation according to potential impact. 
• Allow early dialogue between relevant stakeholders. 
• Understand the future regulatory challenges to come and how start dealing with them 

now. 
 

The other support tools are explained in more detailed later on. 
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An early advice format, e.g. kick-off meetings, pre-advice meetings, innovation 
meetings/innovation office advice, are usually offered by the innovation offices of each NCA. 
Particularly in Spain this support is given through the email detailed in the slide and it is 
given to researchers from academia or clinical researchers. 
 
This advice offers a very early support tool for the researchers at an stage of the product 
development which can be used as a preparatory meeting before seeking a National 
Scientific Advice or getting a basic orientation on regulatory aspects of the development. It is 
normally free of charge (it differs between each NCA) and not legally binding and it is an 
informal exchange with experts on general issues.  
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The National Scientific Advice is given in a more structural way on procedural and 
regulatory aspects throughout the different stages (life cycle) of the product development. 
Particularly in Spain this support is given through the email detailed in the slide. 
 
The focus of this advice format is on product related aspects, for example discussion of 
quality, non-clinical and clinical issues in one advice or as a stepwise concept in parallel to 
process developmental stages, which means a subsequent advice at each stage of the 
product development (shown in more detail later on this presentation). 
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As mentioned above, the regulatory support can also be helpful as an stepwise approach. 
The applicants have the opportunity to address their questions process-related. For 
example, a first approach would be to receive an early advice to get support on the project 
development, followed by a scientific advice once the product is further in the 
developmental process and the questions get more specific.  
 
If it comes to the first application-oriented development and/or application the SA is of help 
by addressing specific questions on quality, non-clinical and clinical issues in different 
meetings, to get more input to improve the studies before applying to MA. 
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Simultaneous national scientific advice (SNSA) gives the applicant the opportunity to get 
opinions from more than one NCA on the early stage of product development. The aim is to 
early identify consolidated or divergent views or opinions, especially with the view to align 
positions for multinational clinical trials. Furthermore, the SNSA can prepare the applicant 
for a SA at EMA, e.g. SAWP, ETF. 
 
Such interactions are expected to increase dialogue between the involved agencies and 
sponsors from the beginning of the life cycle of a new product, provide a deeper 
understanding of the bases of regulatory decisions, optimise product development, and 
avoid unnecessary testing replication or unnecessary diverse testing methodologies.  
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This slide shows a short overview of the procedures for applying to an early, national or 
SNSA advice. Note: for more procedural details please check the website of your NCA or 
contact your agency via email, because the timelines and documents needed to apply for an 
advice differ from one NCA to another. 
 
In summary, to apply for an early advice an informal email is sufficient, including a short 
project/product description and the questions to seek advice on. In general, at many NCAs 
the advice is free of charge and no minutes will be drafted.   
 
The National SA and SNSA need to be applied by a formal request form offered by the NCAs. 
In addition, the applicant should include a briefing document containing all the information 
about the product and questions with their proposed answers. The applicant will draft the 
minutes and they will be sent to the NCAs for revision. This advice is normally not free of 
charge and the cost is regulated by each NCA. 
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The Innovation Task Force (ITF) is a multidisciplinary group that includes scientific, 
regulatory and legal competences. It was set up to ensure coordination across the EMA and 
to provide a forum for early dialogue with applicants. 
 
Objectives of the ITF: 
 
• Establish a platform for early dialogue with applicants, to identify scientific, legal and 
regulatory issues relating to the emerging therapies and technologies. 
• Provide regulatory advice on the eligibility of medicines for Agency procedures. 
• Increase awareness and learning in emerging therapies and technologies at the Agency. 
• Identify the need for specialised expertise at an early stage. 
• Address the impact of emerging therapies and technologies on current scientific, legal and 
regulatory requirements with the EMA's committees and their working parties. 
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The Scientific advice given by EMA is another possibility which also helps to ensure that 
developers perform the appropriate tests and studies, so that no major objections regarding 
the design of the tests are likely to be raised during the evaluation of the marketing 
authorisation application.  
 
For human medicines, Scientific Advice/protocol assistance are given by the CHMP on the 
recommendation of the Scientific Advice Working Party (SAWP). 
 
Scientific advice is prospective in nature. EMA does not pre-evaluate the results of the 
studies and in no way concludes on whether the benefits of the medicine outweigh the risks. 
Is not legally binding, neither for the EMA nor for the medicine developer with regard to 
any future marketing authorisation application for the medicine concerned. 
 
EMA is responsible for reviewing applications from sponsors for orphan designation which is 
mainly focused on evaluating if the medicinal product meet the criteria to be considered an 
orphan medicinal product. 
 
The parallel SA with the FDA of the United States has a long history and was updated in 
2021. For more information please check the link on this slide. 
 
The next slide will focus on orphan medicines in more detail.  
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About 30 million people living in the European Union (EU) suffer from a rare disease. The 
European Medicines Agency (EMA) plays a central role in facilitating the development and 
authorisation of medicines for rare diseases, which are termed 'orphan medicines' in the 
medical world. 
 
The EMA is responsible for reviewing applications from sponsors for orphan designation. To 
qualify for orphan designation, a medicine must meet a number of criteria: 
 
• it must be intended for the treatment, prevention or diagnosis of a disease that is life-

threatening or chronically debilitating; 
• the prevalence of the condition in the EU must not be more than 5 in 10,000 or it must be 

unlikely that marketing of the medicine would generate sufficient returns to justify the 
investment needed for its development; 

• no satisfactory method of diagnosis, prevention or treatment of the condition concerned 
can be authorised, or, if such a method exists, the medicine must be of significant benefit 
to those affected by the condition. 

 
Applications for orphan designation are examined by the EMA's Committee for Orphan 
Medicinal Products (COMP), using the network of experts that the Committee has built up. 
The evaluation process takes a maximum of 90 days from validation. 
 
For information on how to apply, see how to apply for orphan designation. 
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EMA parallel consultation with EUnetHTA is a initiative that replaces the former procedure 
by EMA and HTA bodies, whereby medicine developers had to contact Member State HTA 
bodies individually. 
 
Consultations can take place before or after the product is placed on the EU market. The 
objective is to help to generate optimal and robust evidence that satisfies the needs of both 
regulators and HTA bodies. 
 
Interactions between medicine developers, regulators and HTA bodies or other stakeholders 
to discuss the development plan enable to generate evidence to meet the needs of 
respective decision-makers as efficiently as possible. This procedure facilitates to the 
patients access to important new medicines and benefits overall public health. 
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European pharmaceutical framework. 
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In Europe, all medicines must have a marketing authorisation before they can be used by 
patients. 
 
The marketing authorisation could be granted by the European Commission when the 
dossier has been submitted as Centralised Procedure (CP) after being evaluated by EMA or 
evaluated and authorised by the NCAs when the MA application has been submitted as 
Mutual Recognition (MRP), Decentralised (DCP) or National (NP) Procedure.  
 
Through the Centralised Procedure, EMA gives an opinion and it results in a single 
marketing authorisation for all MS. Using the National Procedure, the medicinal product is 
authorized at national level. Using the Decentralized Procedure and Mutual Recognition 
Procedure the MA will be given in several MS.  
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The difference of choosing the MRP or DCP is that for using the former the medicinal 
product has to be previously authorised in one MS. In the MRP the MS where the medicinal 
product is authorised usually acts as RMS and the CMSs chosen should recognise the 
authorisation already issued by the first MS. In the DCP the medicinal product does not need 
to be previously authorised. The applicant chooses the country which will act as RMS and 
the evaluation report is elaborated by the RMS and reviewed by the CMS involved in the 
procedure.  
 
This slide also show the assessment timelines among the above-mentioned procedures. 
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This slide shows the medicines which have to be submitted using the CP such as medicines 
for rare diseases (sometimes called orphan drugs), and for some disease areas like 
HIV/AIDS, cancer, neurodegenerative disorders and diabetes. The biotechnological products, 
gene therapy products, and all innovative products have also to be submitted using this 
procedure to the EMA. There are other medicinal products that can apply for a CP even if 
they do not fall under the mandatory categories just mentioned. 
 
The EMA has specific committees and working parties (mainly constituted by assessors from 
the NCAs) that are specialised in the evaluation of these products and disease areas. 
 
The assessment of an application for a new medicine can take up to 210 working days. This 
active evaluation time is interrupted by at least one ‘clock-stop’ during which the applicant 
prepares the answers to the questions conducted by the CHMP. The clock stop happens 
after day 120 and may also happen after day 180, when the CHMP has adopted a list of 
questions or outstanding issues that need to be addressed by the applicant. 
 
The assessment leads to an opinion from the CHMP by day 210. 
 
Following a CHMP opinion the European Commission takes usually its decision, a legally 
binding authorisation, after 67 days. With prior agreement, these timelines can, under some 
circumstances, be accelerated. For further information about this, please check EMA’s 
Website. 
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Once the quality, safety and efficacy of the medicinal product has been approved a standard 
MA will be granted. In special cases medicinal products can also be authorised under 
conditional MA or MA under exceptional circumstances, which are explained in detail in the 
following slide. 

 
The EPAR is a published information on the medicine assessed for the public and it 
will be explained in detail subsequently. 
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In addition to a Standard Authorization, where comprehensive data has been provided to 
enable full evaluation of quality, safety and efficacy, Conditional Marketing Authorization 
(CMA) is a pragmatic tool for the “fast-track” approval of a medicine that fulfills an unmet 
medical need. Despite the early approval under conditions, it guarantees that the medicine 
meets rigorous EU standards for safety, efficacy and quality and that comprehensive data 
are required to be generated post-approval. 
These authorisation is valid for one year and can be renewed annually. Once a conditional 
marketing authorisation has been granted, the marketing authorisation holder must fulfill 
specific obligations within defined timelines. Only by the time when full data are generated 
by the applicant, the CMA will be converted into a standard (full) marketing authorisation.  
 
Some medicines are approved under Exceptional Circumstances when the applicant is 
unable to provide data on the efficacy and safety of the medicine. This usually occurs when 
the indication is so rare that the applicant cannot reasonably be expected to provide 
comprehensive evidence or it is contrary to medical ethics to collect such information. It 
should be reviewed annually to reassess the risk-benefit balance, in an annual re-assessment 
procedure. It will normally not lead to the completion of a full dossier and become a 
standard marketing authorisation. 
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The EMA publishes the European Public Assessment Report (more often known as EPAR) for 
all medicines granted by a marketing authorisation by the European Commission and it can 
be found at EMA’s website. 
 
The EPAR includes a short document written in the form of a question and answer 
document for the public that gives an overview of the process. All these documents are 
reviewed by patients to make sure they are understandable. Many of these documents are 
available in all the languages of the European Union. The EPAR summary and all package 
leaflets are available in all official languages of the European Union. 
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After obtaining the marketing authorisation the applicant will need to complete data using 
registries, gather real world evidence and maintain the orphan drug designation, if this case 
is given. For more detials please refer to the clinicial part of this presentation. 
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Overview of the regulatory procedural and supporting landscape throughout Europe.  
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Quality, safety and efficacy evaluation: The way to the market. 
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The application for obtaining a MA has to follow the format of the Common Technical 
Document (CTD). It is an internationally agreed format which was developed by EMA, FDA 
and Japanese ministry of Health. Its overall structure is detailed in the ICH website.  
 
The CTD is organised into five modules.  
 
• Module 1 is the administrative information   
• Module 2 contains the overall summaries for quality, non clinical and clinical  
• Module 3 is dedicated to quality 
• Module 4 contains the non-clinical reports 
• Module 5 contains the clinical reports 
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The Guidelines are not mandatory but reflect a harmonised approach of the EU Member 
States and the EMA on how to interpret and apply the requirements for the demonstration 
of quality, safety and efficacy set out in the Community directives. For further details please 
click on the links given in the slides (blue). 
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Requirements on Quality. 
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This part will be focused on the quality that the product should have in order to apply for a 
MA. 
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This slide shows the interrelations between National and European Authorities and the 
activities carried out by them.  
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Among the authorities shown on the previous slide we would like to emphasise the role of 
the EDQM. The government body is the European Pharmacopoeia Commission which is 
responsible for the maintenance of its content, but is the EDQM which provides the 
scientific and administrative support and issues the certificates of suitability, which verify 
the compliance of pharmaceutical substances with European pharmacopoeia standards.  
 
Their main activities are described in this slide.  
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For products under development, which are products in clinical trials, reference to either the 
European Pharmacopoeia, or the Pharmacopoeia of each member state, or the United 
States Pharmacopoeia, or the Japanese Pharmacopoeia are acceptable within the regulatory 
framework. 
 
The European Pharmacopoeia is a single reference publication providing common quality 
standards throughout the pharmaceutical industry in the European Union. The Ph. Eur. is a 
collection of monographs, which describe both the individual and general quality standards 
for pharmaceutical preparations, their constituents, dosage forms, and analytical methods. 
Some requirements may apply simultaneously to all classes of substances and are covered 
by several general monographs and some other requirements are specific for a single 
substance. Monographs including the general monographs and chapters are legally binding 
unless the scope of the particular monograph clearly states that the text is not mandatory. 
 
The quality standards of the European Pharmacopoeia should apply throughout the entire 
life-cycle of the product.  
The quality of a given substance can be suitable controlled by corresponding Ph. Eur. 
monographs issuing a CEP. The certification is not limited to controlling just the chemical 
quality of the pharmaceutical substances, but it is also extended to products with risk of 
Transmissible Spongiform Encephalopathy (TSE). 
 
CEP does not apply for biologicals. 
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This slide summarises the legislative framework, which set standards to ensure the quality 
that will affect on the safety and efficacy for the investigation of medicinal products. 
 
EudraLex Volume 4 contains guidance for interpretation of the principles and guidelines of 
Good manufacturing practice for medical product. 
 
Other important guidelines can be found on the ICH website and on the EMA website. These 
are scientific guidelines prepared  via a process of scientific consensus with industry experts 
and regulatory authorities working side-by-side. These guidelines are not legally binding; 
however, they should be considered as harmonised community position on how to 
demonstrate the quality, safety and efficacy of medicinal products. The Agencies strongly 
encourage the manufacturers and sponsors to follow these guidelines. Any deviation from 
these guidelines should be appropriated justified. These guidelines also complement the 
European Pharmacopoeia monographs. Besides, on EMA and ICH websites sections 
dedicated to quality guidelines and guidelines for biological medicines can be found. 
 
Harmonisation achievements in the Quality area include pivotal milestones such as the 
conduct of stability studies, defining relevant thresholds for impurities testing and a more 
flexible approach to pharmaceutical quality based on Good Manufacturing Practice (GMP) 
risk management. 
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This slide summarises the main differences between the chemical and biological products. 
Requirements for chemical and biological products are different; therefore, different 
guidelines and different requirements have to be applied.  
 
The chemical products are well-characterised products with known structure, with generally 
low molecular weight, and are usually synthesised by a organic or chemical way with fewer 
critical process steps. 
 
The biological products have generally less easily characterised high molecular weight, 
whose structure may or may not be completely defined or known, and they are made with 
or from live cells or organisms with many critical process steps. 
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Some parts of the IMPD (detailed information will be in a following slide) are required only 
for biological products. The legislation framework, the general definition for the biological 
products and active substance can be found in Part I of Annex I of the EU Directive 
2001/83/EC.  
 
A biological medicinal product is a product which contains a biological active substance. A 
biological active substance is a substance that is produced by or extracted from a biological 
source and that needs a combination of physical – chemical - biological testing together with 
the production process and its control for its characterisation and the determination of its 
quality. 
 
On the right side of the slide, it can be seen the summary of biological products according to 
the legislation in EU. These are blood products, immunological products, biotechnological 
products, advanced therapy medicinal products and other biological substances which are 
classified by CMDh. 
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This slide shows relevant EMA guidelines. For conducting a clinical trial the most important 
guidelines for biological products are the CHMP guidelines:  
 
• “Requirements for quality documentation concerning biological investigational medicinal 

products in clinical trials”  
• “Virus safety evaluation of biotechnological investigational medicinal products”. 
 
The ATMPs are excluded from the scope of this guideline. There is a draft guideline 
regarding this type of products: “EMA/Committee for Advanced Therapy guideline on 
quality, non-clinical and clinical requirements for investigational advanced therapy medicinal 
products in clinical trials”. 
 
It is also possible and highly recommended to use specific ICH guidelines for the 
development and the requirements of dossier for biological products: 
 
• ICH Q5D “Derivation and characterisation of cell substrates used for production of 

biotechnological/biological products”  
• ICHQ6B “Specifications: test procedures and acceptance criteria for 

biotechnological/biological products”. 
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From the quality point of view, the Investigational Medicinal Product Dossier is a key 
document related to the drug product required for approval of the clinical trial application. 
The IMPD not only forms the basis for clinical trial approval through subsequent 
modifications and amendments, but also forms the basis for the dossier to support a future 
marketing authorisation application. So the informative value of the IMPD is significant for 
the overall success of the drug development programs. 
 
The IMPD contains information on the quality, manufacture and control of all 
investigational medicinal product used in each clinical trial. Its content should be adapted to 
the existing level of knowledge and product phase of development which means that is 
should contain the most up-to-date information relevant to the clinical trial available at the 
time of submission of the application. The IMPD does not need to be a large document, the 
amount of information contained in the dossier is dependent of various factors, such as the 
nature of the product, indication, patient population or phase of development. If there is 
limited, or not available data it must be properly justified. 
 
Full IMPD is required if there is no marketing authorisation in the community, meanwhile 
simplified IMPD will be sufficient if the information has already been assessed. There are 
situations in which the summary of product characteristic of commercial product (SmPC) will 
substitute the IMPD. 
 
For biological product there are some differences in the requirements of the dossier. 
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The drug substance section of the dossier is acceptable to be referred by the active 
substance master file (ASMF), the  certificate of suitability (CEP) or full details of the 
manufacture in the Marketing Autorisation Application.  
 
The CEP can be used for existing substances described in the Ph. Eur., while the ASMF is 
applicable to all active substances (new and existing active substances), so as the submission 
of full details for the manufacture in Marketing Authorisation Application. 
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The sections on the CTD are similar for the drug substance and for the drug product. It can 
be noticed that, additionally to the specification and validation of analytical methods, the 
pharmaceutical development of the drug product should also be discussed regarding the 
phase of the development. 
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Once the main compound has been identified, its efficacy and toxicity should be evaluated in 
pre-clinical trials. Whether those results are promising it can be further evaluated in clinical 
studies and subsequently the product could be authorised (that is the basic concept of 
pharmaceutical development). 
 
In general, more basic dosage forms should be selected at the beginning of the 
development, taking into account that the route of administration is determined by the 
characteristics of the active substance, the intended use and site of action. The functional 
aspects of each excipient should be also considered at the development of the product 
formulation, as they may have an impact on the stability of the API, the physical 
characteristics, in vivo absorption and the manufacturability. Additionally, identification of 
critical physico-chemical characteristics of the drug substance and excipients through 
compatibility and pre-formulation studies is crucial for the formulation development. 
Commonly, parameters to be evaluated during pre-formulation studies include particle size, 
solubility or dissolution behaviour. 
 
After the characterisation of the drug substance (the excipients and their potential 
interaction), the manufacturing process development can proceed. It begins at the small 
scale and then continues to a minimum of 10% of full production scale for pivotal clinical 
studies for ultimately arrive to the full scale production, meaning batches production, which 
are made before the validation of the process. 
 
The level of detail which should be provided for pharmaceutical development is dependent 
on the complexity of the dosage form and on the stage of development. 
 
For biologicals, the manufacturing process differs from the manufacturing process of the  
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chemical APIs. Its process is split into downstream and upstream and it is a complex process. 
Indeed, any variation on the process could have an impact on the quality, safety and efficacy 
of the drug substance and drug product.  
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The term “dosage forms” refers to the pharmaceutical preparation or formulation in which 
specific mixture of drug substance and excipients are presented in a particular configuration 
to enable easy and accurate administration and delivery of the drug substance.  
 
The dosage forms are classified by both, the route of administration (e.g. oral, topical or 
parenteral dosage forms) and the physical form (e.g. solid or liquid dosage forms). The 
European Pharmacopoeia defines general quality requirements for different dosage forms 
that have to be considered during the development. 
  
For dosage forms that need to be reconstituted before administration, some additional 
information may be required. If there are no authorised diluents used in the clinical trial, a 
separate IMPD for that diluent may be necessary. Additionally, compatibility of the drug 
product with the diluent and the material used for administration has to be demonstrated so 
as in-use stability studies conducted. 
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Stability studies provide evidence on how the quality of drug substance or drug product 
varies with time under the influence of different environmental factors such as temperature, 
humidity and light. The drug substance and the drug product should be, in general, 
evaluated under storage conditions that are representative for its storage. This are called 
long-term conditions and the length of the long-term stability studies should cover the 
proposed retest period or shelf life.  
 
Stability studies under accelerated conditions can help to predict the degradation rate at 
long-term storage conditions and to set the retest period of the shelf life. Stress testing can 
help to identify the degradation products and to validate the stability indicators of the 
analytical methods which are used during stability studies. 
 
A very important thing is that the batches placed on the stability studies have to be 
representative of the manufacturing process or synthesis and the batch size. Moreover, they 
have to be stored in a container closure system used for clinical storage.  
It should be emphasised that there is a difference in the meaning of term retest period and 
shelf life. The shelf live means the expiry date and applies to the drug product only. The 
retest period is the period up to which the drug substance can be used for the manufacturer 
and after that it has to be retested before using it to ensure that it still complies with the 
specification. This term is used just for drug substance. Retest period is not possible for 
biological DS. 
 
The most common mistakes when presenting the stability data are: insufficient discussion 
of results and trends, omission of some stability indicating parameters during the testing, 
missing stability protocol or the fact that the data are presented in such a way that the 
assessment of the trends is impossible. 
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To conclude with the quality part, the following can be emphasised: 
 
• The nature of the product, stage of development, patient population, nature and severity 

of the illness should be considered for each application  
• It is responsibility of the sponsor to ensure quality and safety of the drug product  
• And during the development process, the Pharmacopoeia, EMA and ICH guidelines 

should be taken into consideration. 
 
It is highly recommended to communicate with the regulatory authority because asking for 
scientific advice would be really useful if some development issues occur. 
 
Finally, if there are any missing information in the IMPD it always should be properly 
justified. 
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Requirements on Non-clinical development. 
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The non-clinical (NC) studies have to fulfill the sets of requirements found in the guidelines, 
which are implemented by EMA working parties. Specifically, the Safety Working Party 
(SWP) is the one in charge for the NC field. Besides, International guidelines (ICH) should be 
followed on safety and efficacy. These guidelines show the path to be followed and the data 
that has to be presented. Therefore, it is important to justify the data that is requested by 
the guidelines and which of this data are missing. Some of the important chapters are listed 
here. For biotechnological IMPs (ATMPs, Gene Theraphy, Tissue and cell products) special 
guidelines are available. 
 
The Directive 2001/20/EC is the main regulation behind the non-clinical requirements for an 
Investigational Medicine Product (IMP) that intends to enter a clinical trial (CT). It is a very 
general law framework so it is highly recommended to also follow the above-mentioned 
guidelines.  
 
Both, European and International regimen guidelines, serve for academy, industry and 
assessors to transparently and consistently lead through the process of non-clinical drug 
development. Guidelines address issues coming up within the drug development in general 
and are dynamically improved according to the state of the art scientific knowledge.  
 
It is important to emphasise that these guidelines are recommendations to be followed, they 
are not mandatory but they serve as a framework. However, proper scientific justification 
has to be done if the research is going beyond.    
 

60 



This slide shows the non-clinical studies that have to be carried out prior to entering first-in-
human (FIH) clinical trial and during the clinical trial. After conducting these studies the 
safety, efficacy, toxicology profile and starting dosage of the drug product can be 
determined. 
 
Hence, non-clinical studies can be divided into the ones needed to conduct the clinical trial 
and into the ones needed to be done during it.  
The first set of non-clinical trials, likewise, are divided into two: 
a) Exploratory studies. They include the study of the pharmacodynamics of the molecule, 

as well as, efficacy, safety, preliminary pharmacokinetics (ADME process) and toxicology 
studies. No GLP is needed. These studies allow to characterise how the API acts in live 
organisms so as to find the right dosage for the pivotal toxicological studies.  

b) GLP studies. As it is named, GLP is required. They continue with the toxicology studies 
(over a longer period) and safety pharmacology. Besides, toxicokinetics are also studied. 
In case Women of Childbearing Potential Authorisation (WOCBP) shall be included, 
reprotox studies must be conducted.  

 
During the clinical trial, non-clinical research continues. Longer toxicological studies have to 
be initiated in order to be allowed to proceed to the next phases of the clinical trial, which 
are differed in Phase I, Phase II and Phase III (see clinical part). 
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To summarise, the two most important attributes that have to be determined are safety 
(toxicological profile) and efficacy of the API, which are characterised by toxicological studies 
and pharmacodynamics and pharmacokinetics, respectively.  
Therefore, these studies allow to determine the mode of action, the ADME profile, the 
desired plasma concentration, and the toxicological effects (adverse events) of the IMP. 
With this knowledge a safe initial dose can be set up for starting the FIH CT. 
 
In conclusion, with the non-clinical studies it is known, on the one hand, if the IMP is 
effective by the characterisation of its mode of action, ADME profile and the plasma 
concentration needed for being efficient. On the other hand, it is also determined whether 
the IMP is safe or not by obtaining the toxicological profile.  
 
On the basis of this knowledge, the safe initial dose is calculated by the escalation dose step 
and calculating the maximal dose that could be administered in the first-in-human study. 
The goals of the non-clinical safety evaluation generally includes a characterisation of the 
adverse effects with respect to target organs, dose dependence, relationship to exposure, 
and, when appropriate, potential of reversibility.  
 
It should be also identified suitable adverse effects parameters for an appropriate 
monitoring in the clinical trial. It is important to always make a benefit/risk balance of the 
drug product. 
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Concerning the pharmacodynamics (PD), the evaluation of mechanism of action on 
molecular, cellular, tissue and body level should be done first to define what the drug does 
to the body. 
The following aspects about the API should be described: 
- Bound interaction 
- How specificly and selectively is it bound 
- The potential irreversibility of binding to its receptor. There may be the risk to increase its 

activity leading to adverse outcomes (e.g. BIAL studies, in France)  
- The duration of action in order to establish proper dosing schedule  
 
In the picture shows, how a molecule acts on molecular and cellular level. It illustrates the 
prove of concept on relevant animal model. Relevant animal model is one that expresses 
same target and is targeted with the same potency by the API. This animal model should be 
as close to the pathophysiology of the human disease as possible to allow a correct 
evaluation of the API’s efficacy. Metabolism and PK parameters should be also evaluated to 
allow comparison between animal models and humans. This should be the basis for the 
recommendation of the human dose. 
 
The recommended guideline to conduct these studies is ICH S7A. 
 
Not only what drug does to the body, but also what the body does to the drug should be 
evaluated: the pharmacokinetics (PK). It means how it is systemically absorbed by the 
intented route of administration, how it is distributed within the body, in which extend is 
metabolised and if the metabolites are active, or not and how it is eliminated from the 
body. 
It should be evaluted by the applicant how much of active substance gets on-target to  
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correct PD site of action, how much of API could act on-target but on different tissue 
(inappropriate) , and how much of administered API could act on off-target causing side 
effect. 
 
On that basis the evaluation of the risk assessment of the drug substance is established. 
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First, relevant animal species should be selected. Research with animal models for medicinal 
product development is crucial, but number of animals should be minimised as far as 
possible during toxicological studies (3Rs: Replacement, Reduction and Refinement) – LD 50 
(median lethal dose) is not allowed any more. 
 
The duration of toxicological studies depends on the API application in the clinical trial.  
 
For single dose toxicity, the duration of the studies is up to 2 weeks: usually sufficient to 
enable the evaluation of safety FIH single dose studies. It strongly depends on its plasmatic 
half life. 
• The duration of the toxicological studies should be based on the duration of the 

administration in the clinical trial. 
• The duration of the non-clinical studies also depends on the type of animal model where 

the API is evaluated (ICH M3) 
 
For repeated dose toxicity studies, it is critical to find the right dose to be evaluated. Control 
and 3 dose levels to see dose response relationship should be included in main toxicological 
studies:  
1. The lower dose should be selected to ensure the equal exposition in human dose 

administration.  
2. The higher dose should should allow to see possible adverse outcomes and covered 

safety factors (discrepancy between animal and humans). 
 
Genotoxicity studies are investigating chromosomal damage using rodent hematopoietic 
cells. 
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Reproductive and developmental toxicity studies should ensure mothers’ fertility and 
child’s early embryonic development. 
 
In case of the Juvenile Toxicity studies (testing in support of development of paediatric 
pharmaceuticals) CNS and Bone systems, among others, have to be investigated. 
 
Local tolerance studies should be carried out in case of topical administrations: inhalation 
and direct skin and eye contact. 
 
The carcinogenicity studies address the risk of human carcinogenicity of small molecule 
pharmaceuticals. 
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On the margin of NC studies: “All substances are poison: there is none which is not a poison. 
The right dose differentiates a poisin from a remedy.” Paracelsus (1493-1541).  
 
After all available non-clinical information dosage can be determined to have a safe API. 
Graph shows the way of calculation. 
 
In order to further limit the potential for adverse reactions in humans, safety factors are 
generally applied in the calculation of the starting dose in humans. Safety factors should take 
into account potential risks related to:  
• the novelty of the active substance;  
• its pharmacodynamic characteristics, including irreversible or long lasting findings and the 
shape of the dose-response curve;  
• the relevance of the animal models used for safety testing;  
• the characteristics of the safety findings;  
• uncertainties related to the estimation of the MABEL, PAD (Pharmacologically Active Dose) 
and the expected exposure in humans.  
 
Information about API’s PD, PK, TK and toxicological profiles, dose or exposure/effect 
relationships, etc. should be taken into consideration for the calculation of the starting dose, 
dose escalation steps and maximum exposure.  
 
The most important exposure level that is obtained from toxicity studies is NOAEL – on this 
basis therapeutic range could be established. 
 
Therapeutic window could be created and recalculated to Human Equivalent Dose (HED). 
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As mentioned at the beginning, the NC safety work has to be done according to the GLP. 
 
GLP: sets of rules that have to be applied in laboratory (facility) where NC safety studies are 
carried out to ensure quality of the results obtained. The rules are strict, but need to be 
followed because human safety will be justified based on these results. GLP facilites are 
inspected by national authorities and their certificate enables to accept the results mutually 
around OECD sigantures.  
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Requierements on the Clinical development. 
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A clinical trial shall mean any systematic testing of one or more investigational medicinal 
product(s) conducted in human subjects with the objective of ascertaining its (their) safety 
and/or efficacy, including clinical trials conducted at one or more trial sites in one or more of 
the European Member States intended to: 
• discover or verify the clinical, pharmacological or other pharmacodynamic effects, 
• identify any adverse reactions, 
• study absorption, distribution, metabolism or excretion. 
 
The intervention itself is the aspect that is being investigated in clinical research. The 
different elements that are defined as interventions are listed on the right.  
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The key questions to identify if the definition of a clinical trial applies are as follows: 
1. Is the medicinal product used or administered the active substance in the study? 
2. Is a human research study being done? 
3. Is there an intervention that a patient / healthy volunteer would not undergo in routine 

practice? 
 
If the answer is three times confirmed, the definition of a clinical trial applies. If not, this 
could be a non-interventional study. 
 
In short, intervention studies differ from observational studies in that the investigator 
assigns the exposure after study enrolment. 
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Directive 2001/20/EC relating to the implementation of Good Clinical Practice in the 
conduct of clinical trials on medicinal products for human use has been repealed by 
regulation number (EC) 536/2014 on January 31, 2022.  
 
The new EU regulation introduces novel concepts and requirements, such as risk 
proportionate approaches in clinical trials, the provision of layperson summaries of clinical 
trial results, and the definition of Auxiliary Medicinal Products (formerly referred to as Non-
Investigational Medicinal Products) in clinical trials. The European clinical trial environment 
will benefit from the EU Regulation No. 536/2014 in several ways. The most important 
improvements and advantages of the new regulation are the harmonisation in study 
application procedures and the partial mutual recognition of review procedures across the 
Member States. 
 
Regulation (EC) No 2017/556 details arrangements for the good clinical practice inspection 
procedures pursuant to Regulation (EU) No 536/2014. 
 
Regulation (EC) No 1394/2007 comprises gene therapy medicinal products (GTMP), somatic 
cell therapy medicinal products (SCT) and tissue engineered products (TEP) as well as 
combined ATMP (combination of one of the afore-mentioned ATMP with a medical device 
component). For definitions please refer to Part IV of Annex I to Directive 2001/83/EC. 
Scientific progress has brought about a new type of medicinal products based on gene 
therapy, somatic-cell therapy or tissue engineering. To provide a common framework for the 
marketing of so-called advanced therapy medicinal products (ATMPs), Regulation (EC) No 
1394/2007 of the European Parliament and of the Council on advanced therapy medicinal 
products was adopted in 2007. 
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The ATMP Regulation was designed to ensure a high level of human health protection as 
well as the free movement of ATMPs in the EU.  The cornerstone of the Regulation is that a 
marketing authorisation must be obtained prior to the marketing of ATMPs. In turn, the 
marketing authorisation can only be granted if, after a scientific assessment of the quality, 
efficacy and safety profile, it is demonstrated that the benefits outweigh the risks.  
 
The European Regulation (EC) 1901/2006 relating to medicines for children came into force 
on 26 January 2007, and is directly applicable in the Member States. The Regulation aims to 
make high-quality, safe and efficient medicines accessible to children and adolescents. 
Therefore, the regulation specifies the requirements for the development and authorisation 
of new medicinal products. It further requires the submission of line listings of studies 
already conducted with children and adolescents in connection with authorised products 
(see Articles 45 and 46 of the Regulation). 
 
Guideline ICH E6 (R2) on GCP is an international ethical and scientific quality standard for 
designing, conducting, recording and reporting trials that involve the participation of human 
subjects. Compliance with this standard provides public assurance that the rights, safety and 
well-being of trial subjects are protected, consistent with the principles that have their 
origin in the Declaration of Helsinki, and that the clinical trial data are credible. 
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The aim of the new CTR applicable in all Member States is to almost complete 
harmonisation of the approval process for clinical trials and the introduction of a common 
assessment for multinational clinical trials. The general aspects of harmonisation include:  
• a harmonised authorisation dossier;  
• a single portal managed by the European Commission, to submit an application for 

authorisation to conduct a clinical trial linked to a European database;  
• a faster assessment procedure involving all the Member States where the sponsor 

intends to conduct the trial;  
• precise and shortened timelines for both, the applicants and the assessors; 
• and it includes a requirement for the submission of lay summaries.  
 
Directive 2001/20/EC remains valid for a maximum of 3 years after the date of application 
of the Regulation. There will be a transition period for the old and the new procedures, so 
that both procedures will be in parallel for a maximum of 3 years. An application for 
approval may be submitted one year after its entry into force, in accordance with the old or 
the new legislation. 
 
The assessment of the procedures are divided into 2 parts: 
• Part I: on technical, scientific, non-clinical and clinical quality. State of knowledge, clinical 

question, hypothesis to be tested, clinical relevance, goals, endpoints, safety measures, 
risk/benefit. 

• Part II: ethical aspects and local feasibility (patient information/informed consent, letter 
to the treating physician, how to enroll, insurance, PI fitness and clinical center, any 
refunds). 
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Clinical trials on human medicinal products involving natural persons as trial subjects shall be 
governed by the rules of good clinical practice.  
 
This guideline addresses the good clinical practice and describes the responsibilities and 
expectations of all participants in the conduct of clinical trials, including investigators, 
monitors, sponsors and IRBs. It sets an international ethical and scientific quality standard 
for designing, conducting, recording and reporting trials that involve the participation of 
human subjects. The aim is to provide a unified standard for the ICH regions to facilitate the 
mutual acceptance of clinical data by the regulatory authorities in these jurisdictions. 
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A number of documents in Volume 10 are being revised and updated to bring them in line 
with the changes required by the Clinical Trials Regulation (EU) No 536/2014. Additionally, 
new documents were prepared to cover new aspects introduced by the same Regulation. 
 
In order to make a distinction between documents applicable to clinical trials authorised 
under Directive 2001/20/EC (i.e. the current applicable documents) and documents relevant 
to clinical trials authorised under Regulation (EU) No 536/2014, these documents will be 
listed in two separate pages on the Eudralex Volume 10 website. 
 
Until the Clinical Trials Regulation becomes applicable sponsors should follow the 
documents relevant to the Clinical Trials Directive. 
 
During the transitional period, which will last for a period of 3 years starting from when the 
Regulation becomes applicable, both sets of documents will apply accordingly and should be 
referred to respectively according to the legislation under which the Clinical trial is 
conducted. 
 
At the end of the transitional period all clinical trials shall be conducted under the 
Regulation and should follow only the set of documents applicable to the Regulation. 
 
Although it is not mandatory, stakeholders are encouraged to take already into 
consideration a number of aspects that are outlined in the new or updated documents 
published in the page dedicated to the Clinical Trial Regulation and apply them to those 
clinical trials authorised under the Directive, to the extent possible and in compatibility with 
the legal framework of the Directive. 
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Following the “classic” product life cycle, clinical trials are divided into four phases at 
different stages of the drug development. Clinical trial data are included in clinical study 
reports that form a large part of the application dossiers submitted by pharmaceutical 
companies applying for a marketing authorisation via EMA.  
 
The first three phases aim to obtain data with view to the application of a marketing 
authorisation. The phases start in Phase I with the exploration of safety data respect to the 
side effects. Phase II studies focus on data on efficacy and finding the optimal dose and 
Phase III studies are supposed to confirm the data and may also aim to test whether a new 
treatment is better than existing ones. Phase IV studies take place after the marketing 
authorisation has been granted to learn more about safety and efficacy of the drug in more 
patients and/or explore long-term effects. 
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The key aspects of the Phase I design are to select an appropriate population and to clearly 
and unambiguoulsy define inclusion and exclusion criteria, e.g. healthy volunteers 
(preferably 18-65 years) or patients in an open and unblinded design.  
 
The initial and maximum dose, exposure and the maximum duration of treatment need to 
be fixed as well as the number of subject in to cohort. A transition period between cohorts 
with a new dose needs to be planned and stopping rules as well as monitoring safety 
parameters need to be clearly stated. 
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Subsequent to positive results on safety data in Phase I, Phase II trials focus on the efficacy 
of an IMP and if it works well enough to be tested in a larger Phase III CT. 
  
Phase II trials are usually larger than Phase I and can comprise different cohorts with 
different doses and different treatment regimes to identify dose optimisation and best 
treatment effects. Approaches often occur in an adaptive design with a staggered approach, 
in which different treatments enter the same trial at different times for safety reasons. 
Sometimes, in a Phase II trial, a new treatment is compared with another treatment already 
in use or with the placebo and they can also be randomised.  
 
In practice, Phase I and II can be combined in one study protocol, the same as Phase II 
studies can be divided into a Phase IIa with less often than 200 patients and Phase IIb 
extended to a larger patient group. 
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Phase III trials are conducted with view to submitting a CTA and are based on a large 
population carried out as pivotal trials to provide the necessary robust data basis to meet 
regulatory requirements. Assessments are based on purely scientific criteria and determine 
whether or not the medicines concerned meet the necessary quality, safety and efficacy 
requirements in accordance with EU legislation. Most Phase III trials are randomised and 
randomisation is regarded as the gold standard trial for evaluating the effectiveness of 
interventions.  
 
Phase III trials can be based on a completely new treatment, different doses, durations or 
forms of application of the same treatment or also with view to new patient populations or 
indications.  
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Phase IV trials are conducted to find out more about the safety and efficacy of the 
authorised medicinal product or treatment.  They are conducted after the MA is obtained. 
This can specially be the case with view to gaining more data from long-term follow-up to 
better outweigh the risks and benefits and/or to gather more data from larger patient 
populations. This can apply, for example, to conditional marketing authorisations, when 
additional data need to be shown to the Regulatory Authorities to confirm that the 
medicine's benefit-risk balance remains positive. 
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A post-authorisation safety study (PASS) is a study that is carried out after a medicine has 
been authorised to obtain further information on a medicine's safety, or to measure the 
effectiveness of risk-management measures. The EMA's Pharmacovigilance Risk Assessment 
Committee (PRAC) is responsible for assessing the protocols of imposed PASSs and for 
assessing their results. 
The purpose of the information in PASSs is to evaluate the safety and benefit-risk profile of 
a medicine and support regulatory decision-making. They aim to: 
• identify, characterise or quantify a safety hazard; 
• confirm the safety profile of a medicine, or; 
• measure the effectiveness of risk-management measures 
 
Marketing-authorisation holders (MAHs) can be obliged to carry out imposed PASSs. These 
include studies that are a specific obligation for a marketing authorisation granted under 
exceptional circumstances and other studies that the PRAC requests the company to carry 
out. 
 
Voluntary PASSs are sponsored or conducted by MAHs on their own initiative. They include 
non-imposed studies that are requested in risk management plans. 
 
Post-authorisation efficacy studies (PAES) are carried out with the same framework and 
focus on obtaining more data on the efficacy of the medicine. 
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Fore more detailed information please refer to Annex I of the Regulation (EU) 536/2014. 
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This slide shows the key information to be included on a clincial trial protocol.   
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Usually one IB for one IMP in all indications – exceptions need to be properly justified – e.g. 
oncological vs non-oncological indications. 
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The slide describes the role requeriments and tasks of the sponsor of the clinical trial.  
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The slide describes the role requeriments and tasks of the investgator of the clinical trial.  
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Requirements for Post-Marketing Surveillance. 
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The development of the pharmacovigilance legislation was based on the observation that 
adverse drug reactions (ADRs), 'noxious and unintended' responses to a medicine, caused 
around 197,000 deaths per year in the EU. 
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During the post-marketing surveillance measures regulation is more closely related to data 
from clinical practice and measures can include real word data as well as observational 
studies. More details were explained in the part on Phase IV studies. 
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Initiatives & new concepts for further support of stakeholders and researchers. 
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The pre-grant advice is a recommendation developed by the STARS partners to support 
academia during the grant application process.  
1. The first aim is that the regulators have a close interaction with the funding bodies to 

discuss regulatory requirements needed to adequately inform the grant call, which 
means that already in the call academia should get a regulatory advice on their project. 
This includes also a payment strategy for academia as a refundable advice concept 
offered by the funders.  

2. Second aim would be a close interaction between regulators and academic applicants 
to discuss the regulatory requirements to be provided in the grant call is envisaged.  

3. The third step aims to: 
1. provide direct advice to academic applicants on regulatory matters between 

the two evaluation stages when foreseen by the grant call.  
2. discuss between the funders and regulators the pre-selected grant applications 

from the regulatory point of view to optimise the application in a regulatory 
perspective up front.  
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This slide gives you an overview of the content of the STARS Comprehensive Curriculum. If 
you would like to have more input on certain topics that were not addressed within the 
presentation, please complete the survey after going through the document and give us 
feedback how to optimise the curriculum in the future. 
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