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Overview of the presentation

• Relevance of non-clinical studies in the drug development

• Law behind – Directive and Guidelines

• Recommendation for special type IMP and population

• GLP

• Scientific Advice from National Authority
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Type of drug product involved in presentation

• Small molecules

• Biotechnology products

• Advanced Therapy Medicinal Product
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Skillpad
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Relevance of non-clinical studies in the drug development

• EFFICACY: PD (mode of action) 

PK (metabolism)

• SAFETY: toxicological profile and reversibility of AE 

• Establish a safe initial dose

• Identify parameters for clinical monitoring of potential adverse effects in clinical trials
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Legal Framework

• Directive 2001/20/EC 

• ICH Guidelines: “Community documents intended to fulfill a legal obligation laid down in the Community 
pharmaceutical legislation”

• Guidelines are state of the art documents that describe the specific recommendations on how to fulfill the 
requirements stated by the law

• Guidelines are useful for:

Harmonisation

Consistency

Transparency

• Guidance to academy, industry and assessors

• Justifications are needed if going beyond framework
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EMA website
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Timing and extent of NC studies

• ICH M3 (R2) Non-clinical safety studies for the conduct of human clinical trials and 
marketing authorisation for pharmaceuticals

• Guideline on strategies to identify and mitigate risks for first-in-human and early clinical 
trials with investigational medicinal products 

• EMEA/CHMP/SWP/28367/07 Rev. 1 
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Timing of NC studies
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PHARMACODYNAMICS –ICH S7A

• Mechanism of action on molecular, 
cellular, tissue and body level

• Bound interaction

• Specificity, selectivity

• Ireversibility

• Duration of action



29.03.2021 | 13
CSA-STARS 13

PHARMACODYNAMICS –ICH S7A

• Proof of concept – in vivo on relavant
animal model

• Same target with same potency

• Mechanism of action comparable to 
human

• Metabolism-PK

• Dosage
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Animal model of disease
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SECONDARY PHARMACODYNAMICS

• studies on the mode of action and/or effects of a substance not related to its desired 
therapeutic target.

• Panel of receptors, ion channels, transporters and enzymes, QSAR

• Sildenafilum – vasodilatation (to cure high blood presure x AE? erection)  

• Oncology drug – GIT, sperm, hair 
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SAFETY PHARMACOLOGY  ICH S7A, S7B

• CVS (hERG, ECG)

• CNS

• Respiratory

• Liver, kidney – according to composition and mechanism of action

• Could be integrated in toxicology studies
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PHARMACODYNAMIC DRUG INTERACTION
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PHARMACOKINETICS – ICH S3A, ICH S3B

• Absorption – route of administration

• Distribution

• Metabolism

• Excretion
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PHARMACOKINETIC DRUG INTERACTIONS

• Inhibition or induction of enzyme, 
transporter and co-pathways

• IMP (rifampin), St John‘s wort induce 
CYP3A4 that metabolise estogens -
CONTRACEPTION
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Principles of Safety Pharmacology 2015:pp70
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TOXICOLOGY

• Relevant animal species selection

• Comparative physiology (affinity to target, distribution of target)

• ADME – extrapolation of animal data to human
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SINGLE DOSE TOXICITY

• Q&A on the withdrawal of the “Note for guidance on single dose toxicity” 
EMA/CHMP/SWP/81714/2010 Jun 2010
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REPEAT-DOSE TOXICITY

• Guideline on Repeated dose toxicity CPMP/SWP/1042/99 Rev. 1 Corr Nov 2010 – List of 
Tissues
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REPEAT-DOSE TOXICITY

Data from histopathology are unique – couldn´t be obtain in the clinical trials
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REPEAT-DOSE TOXICITY      ICH M3(R2)

• 2 animal species rodent, non-rodent

• Shorter duration – 3 months in ocology IMP
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GENOTOXICITY – ICH S2 (R1)

• -/+S9

• Could be omitted for oncology drug (alkylating), biotechnology drug, ATB 
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GENOTOXICITY – ICH S2 (R1)
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REPRODUCTIVE AND DEVEPOLMENTAL TOXICITY - ICH S5 (R3) -
WOCBP

• Fertility and early embryonic development

• Embryo-fetal development

• Prenatal and postnatal development, including maternal function
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REPRODUCTIVE AND DEVEPOLMENTAL TOXICITY - ICH S5 (R2) 
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THALIDOMIDE

- Thalidomide was first marketed in 1957 available
over the counter.
- Promoted for anxiety, trouble sleeping, "tension",
and morning sickness in pregnancy.
- concerns regarding birth defects arose in 1961 and
the medication was removed from the market in
Europe.
- The total number of people affected by use during
pregnancy is estimated at 10,000, of which about
40% died around the time of birth. Those who
survived had limb, eye, urinary tract, and heart
problems.
- Indispensability of comprehensive nonclinical
studies

https://en.wikipedia.org/wiki/Over_the_counter
https://en.wikipedia.org/wiki/Anxiety
https://en.wikipedia.org/wiki/Insomnia
https://en.wikipedia.org/wiki/Morning_sickness
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CARCINOGENICITY – ICH S1

• 2 yr rat studies could be waived – Weight-of-evidence factor

• Knowledge of intended drug target and pathway pharmacology, secondary 
pharmacology, & drug target distribution in rats and humans. 

• Genetic toxicology study results 

• Histopathologic evaluation of repeated dose rat toxicology studies 

• Metabolic profile 

• Immune Suppression 

• Results of Non-Rodent Chronic Study 

• Evidence of Hormonal Perturbation 
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Juvenile toxicity studies

• ICH guideline S11 on nonclinical safety testing in support 4 of development of peadiatric
medicines  - Draft

• Mainly must be evaluated systems that are under development

• CNS – HEB (3 years)

• Skelet (bone)
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Local tolerance 
EMA/CHMP/SWP/2145/2000 Rev. 1, Corr. 1* 

• Topically, by inhalation applied drug product

• Skin and Eye irritation

• Phototoxicity – malanin binding

CNS active IMP

• Drug dependance assay

• Withdrawal potencial



29.03.2021 | 37
CSA-STARS 37

BIOTECHNOLOGY IMP – ICH S6 (R1)

• Complex structural and biological characteristics – require different approaches to their 
safety evaluation

• Homologous molecule

• Transgenic animals

• Nonspecific immunoreaction in animal
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International Pharmaceutical Product Registration, Second Edition
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BIOTECHNOLOGY IMP – ICH S6 (R1)
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ADVANCED THERAPY MEDICINAL PRODUCTS 
EMA/CAT/852602/2018, Directive 2009/120/ES

• Cell based therapy

• Gene therapy

• Tissue engineering

• RELEVANT ANIMAL MODEL!!! Rejection of graft

• Imunocompromised, knockout, transgenic

• Homologous model (from animal to aminal) 
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ATMP – nonclinical evaluation challange

• Persistence and funcionality of ATMP within the body

• Distribution/Migration

• Proliferation

• Differentiation/fenotype

• Production of bioactive substances

• Adverse effect/target organ of toxicity

• Tumorogenicity

• Imunogenicity

• Viral safety - reactivation
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Cell based – stem cells 
Reflection paper on stem cell-based medicinal products

EMA/CAT/571134/2009

• Source – bone marrow, umbilical cord, adipose tissue…

• Manipulation

• Excipients

• Way of administration

• Indication – proof of concept
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GENE THERAPY

• The intended action of regulating, repairing, replacing, adding or deleting a genetic sequence should be 
demonstrated
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GENE THERAPY
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GENE THERAPY

• Quality, Non-clinical and Clinical Aspects of Gene Therapy Medicinal Products –
EMA/CAT/80183/2014

• Non-Clinical testing for Inadvertent Germline transmission of Gene Transfer Vectors -
EMEA/SWP/273974/05

• Quality, non-clinical and clinical aspects of medicinal products containing genetically 
modified cells - CHMP/GTWP/671639/08

• Non-clinical studies required before first clinical use of gene therapy medicinal products –
CHMP/GTWP/125459/06
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GENE THERAPY

• Scientific Requirements for the Environmental Risk Assessment of Gene Therapy 
Medicinal Products – CHMP/GTWP/125491/06

• ICH Considerations General Principles to Address Virus and Vector Shedding –
CHMP/ICH/449035/09

• Quality, non-clinical and clinical issues relating specifically to recombinant adeno-
associated viral vectors – CHMP/GTWP/587488/07

• ICH Considerations – Oncolytic Viruses – CHMP/GTWP/607698/08
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TISSUE ENGINEERED PRODUCT

• Reflection paper on in-vitro cultured 
chondrocyte containing products for 
cartilage of the knee  
EMA/CAT/568181/2009

• Proof of principle – in vitro 3D methods, 
scaffold - biomechanical properties, 
strucure integrity 

• Small animals – migration

• Bigger animals – higher orthopedic 
conformity
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GOOD LABORATORY PRACTICE

• DIRECTIVE 2004/10/EC

• GLP should be applied to the non-clinical safety testing of test items contained in 
pharmaceutical products

• Comparable quality of test data forms the basis for the mutual acceptance of data among 
countries OECD MAD.

• define a set of rules and criteria for a quality system concerned with the organisational
process and the conditions under which non-clinical health and environmental safety 
studies are planned, performed, monitored, recorded, reported and archived.

• promote the development of quality test data

• GLP laboratories are inspected by National Authorities
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GOOD LABORATORY PRACTICE ATMP

If a pivotal non-clinical safety study has not been conducted in conformity with the GLP
principles, a proper justification should be submitted. This justification should also address
the potential impact of the non-compliance on the reliability of the safety data (26 January
2017).
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3R – reduce/refine/replace

• In vitro, in silico (computer modeling, human-on-a- chip)

• Directive 2010/63/EU of the European Parliament and of the Council on the protection of animals used for 
scientific purposes. 

• Replacement of animal studies by in vitro models CPMP/SWP/728/95 Feb 1997 – Under Revision to include 
3Rs developments
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Scientific Advice

• With national authorties or EMA

• Could help guide scientics during drug development to follow legal frame 

• Could help optimalised non-clinical research – minimal animal amount with maximum 
data mining 



29.03.2021 | 52
CSA-STARS 52



29.03.2021 | 53
CSA-STARS 53



29.03.2021 | 54
CSA-STARS 54

Acknowledgement

This project has received funding from the European Union’s 
Horizon 2020 research and innovation programme under grant 
agreement No. 825881


