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In silico ... predlctlng versus testing

https://brewminate.com/herbal-
medicine-in-ancient-egypt/
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Why in silico?

Molecular
Dynamics

Not only cost and time savings, but so much more!

Structure-based
drug design

Ligand-based
drug design

Computer-aided
Drug Design

N
Protein Structure \‘,, )

Prediction ADME Prediction



Computational models are a
basis for implementing 3R

principles
EUROPEAN MEDICINES AGENCY

SCIENCE MEDICINES HEALTH

3Rs Working Party

regulatory testing of medicines, with particular focus on the application of the so-called 3Rs
principles - replace, reduce and refine.

15 December 2016
EMA/CHMP/CVMP/JEG-3Rs/450091/2012

Committee for Medicinal Products for Human Use (CHMP)
Committee for Medicinal Products for Veterinary Use (CVMP)

Guideline on the principles of regulatory acceptance of
3Rs (replacement, reduction, refinement) testing
approaches



Computer-aided drug design

(CADD)

Structure-based

design

Structure

prediction

Docking studies

Ligand-based
design

Similarity

QSAR

Pharmacophore

Scaffold hopping

Other methods

Fragment-based
design

Hierarchical
virtual screening

MM-GBSA

Molecular
dynamics




Evaluation of candidate molecules

PHARMACOLOGY
PBPK modelling

TOXICOLOGY

Similarity
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https://www.researchgate.net/figure/A-generic-physiologically-based-pharmacokinetic-PBPK-model-a-adapted-from-Shin-
HK_fig2_348829940

https://wires.onlinelibrary.wiley.com/doi/full/10.1002/wcms.1475



In silico models are based on Billev
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AOPs and enhanced by Al 3: East
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van Ertvelde J, et al. Optimization of an adverse outcome pathway network on chemical-induced cholestasis using an artificial intelligence-assisted data collection and confidence level quantification approach. J
Biomed Inform. 2023 Sep;145:104465.
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Added value & future of
C AD D Fast, cost-effective generation of new

candidate molecules

Auto-generation and evaluation

DL/ML in early-stage drug
development could result in an
additional 50 novel therapies over a
period of 10 years, a 50-billion-dollar
market

https://www.morganstanley.com/ideas/ai-drug-discovery
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Thank You.



