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Drug discovery and development:  

Basic science:

- New targets

- New compounds

Translational research

Clinical studies:

- Phase 1

- Phase 2

- Phase 3

Registration
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Translating research findings into medicinal products for clinical practice requires 

knowledge, skills and facilities that typically reside in pharmaceutical companies and 

not in public research institutes. 
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Translational Drug Discovery & Development

University Leiden Faculty of Science Research Program 

‘Translational Drug Discovery & Development’

Matched funding from strategic fund Leiden Univ Medical Center: 

Academic Pharma 2.0: Innovative drugs from bench to bed-side. 
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The Leiden Landscape
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Landscape for drug development:

Leiden Institute for Chemistry,  Leiden Academic Centre Drug Research, CHDR, 

LUMC, Leiden BioScience Park, TNO



Team work

In vitro
experiments

In vivo
pre-clinical

species

Humans - Health
(e.g. adult volunteers)

DRUG DEVELOPMENT BOARD

Humans - Disease
(e.g. patients,

special populations)

Target finding
Drug lead synthesis
Proof of pharmacology

Preclinical toxicity
Metabolism & PK
Effectiveness

GMP manufacturing
First in man Phase I
Safety, PK

Proof of effectivity
Safety, biomarkers
Comp. efficacy
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What is the link with VNVN??

Lots of pharmacokinetics/pharmacodynamics and pharmacogenetics:

- Phase 1 (single/multiple ascending dose studies, tox, dose proportionality)

- Phase 2 (PK/PD modeling, finding best dose for phase 3, therapeutic window)

- Phase 2 (concentration-effect relationship for efficacy and/or toxicity)

- Phase 3 (TDM?  PGx?)

- Phase 4 (populations of special interest, drug-drug interactions)
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Aiming high

Complex.

For academia the same rules apply.

No “light” version for academia. 

Proceed in “value chain”

Ultimate:  registration
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Challenges in academic pharma: 

Drug development is a long process (10 yrs) with involvement of a variety of disciplines.

Start with the end goal and define what is needed to reach that goal. 
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Academia versus Industry 
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Perspective of “the” academic researcher: 

• Focus on science, innovation, top-publications. 

• Focus on own domain, not on development plan or pipeline. 

• After finishing project:  risk that finding ends up on a shelf. 

• Missed opportunities.

• Less awareness for intellectual property or  valorisation.
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Drug Development Board

Leiden Institute for Chemistry

Institute of Biology Leiden

LACDR

CHDR

LUMC

TNO

Review and evaluate scientific, clinical and technical issues related to the discovery 

and development of drug products for the treatment of a broad spectrum of human 

diseases. 

Provide recommendations to investigators who submitted requests or proposals for 

new compounds/targets.
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Drug Development Board
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Challenges in academic pharma: 

Drug development is a long process (10 yrs) with involvement of a variety of disciplines.

Start with the end goal and define what is needed to reach that goal. 

Money. 
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Risky investment,  return on investment takes forever:
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Niche for academia

Rare diseases:

- Unmet clinical need

- Pharma not interested for commercial reasons

- Clinical studies in limited number of subjects

Repurposing existing drugs:

- Risk of failure much smaller as tox already known

- Patent issues, reimbursement issues
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Money and drug development in academia

“In kind” contribution from academia.

Funding :  government based,  charity funds      (up to 5-10 Million Euro)

BIG money:  investors  (1-100 Million Euro)

Spin-out companies  (University may hold equity in exchange for IP) 
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Challenges in academic pharma: 

Drug development is a long process (10 yrs) with involvement of a variety of disciplines.

Start with the end goal and define what is needed to reach that goal. 

Money. 

The valley of death
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The valley of death
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Learning from previous failures:

Enter clinical development based on preclinical experiments

- using the wrong compound

- using the wrong experimental model

- using the wrong endpoint
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Challenges in academic pharma: 

Drug development is a long process (10 yrs) with involvement of a variety of disciplines.

Start with the end goal and define what is needed to reach that goal. 

Money. 

The valley of death.

Complex rules and regulations (FDA, EMA, national regulators)
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Academic Pharma:

• No  “me too”  drugs 

• No generic production

• Unmet clinical need

• Rare diseases, compounds without patent are welcome

• New Chemical Entities, as well as repurposing

• Protect magisterial preparations against price hikes
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Academic Pharma

What if we are “marketing authorization holder”  ??

Not our ambition to be a big drug factory 

Licencing agreements 
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Portfolio:

Non cardiotoxic anthracyclines (aclarubicine, dimethyldoxorubicine).

Repurposing penfluridol  (bladder cancer)

Repurposing mifepristone  (anticonceptive drug)

Protecting 3,4 diaminepyridine 

29-Nov-2329 TvG @ VNVN2023



Conclusions & Discussions

• Academic Pharma has been put on the map. 

• Complementary to (big) pharma.

• Crossing the valley of death. 

• Develop expertise, bundle forces, go national.
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