
BIO-698 resumes Thursday September 11. 2025
4:15 PM @ CM013

THE MAKING OF 
AN INNOVATIVE MEDICINE

R E G I S T E R  N O W !

Prof Roger G. ClercMehdi AliGadiri MD PhD candWith Justine Epiney MD PhD candWith Timothee Ferrari MD PhD cand
Sciences de la Vie -SV

hacking 
medicine

workshop

Health
Hackathon

4.12 & 
11.12.2025

Introductory workshops on translational biomedical research,
drug discovery and development 

Judge Prof Dr med Olaia Naveiras



The Making Of An Innovative Medicine – class schedule
Thursday‘s @ 4-6 PM except 04.12/11.12.25 @2-6 PM

Historical perspective: the modern pharmacy
Advent of modern medicines - placebo controlled drug development

Scope of the course _ general organization _ case study   
Embracing a career at the heart of biomedical research !?

Session 1: 

Session 2: 

11.09.25

18.09.25 

02-09.10.25 

16.10.25 

25.09.25 

30.10.25 

Introduction to translational research: crossing the bridge
A chasm has opened wide between biomedical research and patients in need

Session 3: 

Sessions 4-5: Therapeutic target identification I & II
“me too” vs a wealth of innovative targets _ small MW cpds vs biologicals
Early front loading of biomarker identification for cohort stratification

Structure based drug design _medicinal chemistry_low/high throughtput 
screening assays_ multiple parallel optimization_ML-powered screens
Setting up screening assays, the robotics, the million cpds librairies

Session 6: 

Session 7: Therapeutic modalities biologicals–peptides : today’s - tomorrow’s 
pharmacy NBEs
Challengies (cost of goods - healthcare payers) and opportunities

CM013

CM013

CM013

CM013

CM013

CM013



Clinical research_ phase 0, phase I, II, III, IV with Raphael Sommer PhD Bristol Myers Squibb 
The long and complex experimental procedures with human patients

Session 11: 

In vivo pharmacology, investigative toxicology with Nathalie Brandenberg PhD eMBA CEO 

Preclinical research ends up with IDB’s, FDA guidelines for FIH 
Session 10: 

Personalized Healthcare PHC _ precision medicine
How PHC started: from a single case to a paradigm change

Session 8: 
06.11.25 

20.11.25 

27.11.25

13.11.25 

Health Hackathon – Hacking medicine I with T. Ferrari & M. Ali Gadiri  MD PhDs confirmed !

Pitches –building teams – hacking problem - 5Ws – brainstorm
Session 12: 

Health Hackathon – Hacking medicine II with judges Prof Olaia Naveiras  - Prof James Habib

Building up solutions – make it better - final presentations       
Session 13: 

04.12.25
starts @ 2PM !

11.12.25
starts @ 2PM !

Session 9: Pharmacogenetic polymorphisms, Pharmacogenomics
Interindividual variability toxicity in response to medicines

The Making Of An Innovative Medicine - class schedule
Thursday‘s @ 4-6 PM except 04.12/11.12.25 @2-6 PM

Intellectual property_ integrity in research_my genome vs our genomes
Why are patents essential to new medicine/biotech development

CM013

CM013

CM013

CO017

CM013

CO017

Doppl Ltd



Workshops
The Making Of An 

Innovative Medicine
(today’s class)

Prof O Naveiras Prof J Habib

Health Hackathon
4.12 &11.12.2025

E D I T I O N 2025



Session 11 – Clinical development – Intellectual property

• Clinical research_early and late clinical 
trials of novel medicines (internal conference website ICH)

• Submit the IND (to authority and 
ethics body)investigational new drug application IDB

• First-in-human FIH                             
trials 
• Placebo - Nocebo



Clinical research – the ultimate challenge in medical breakthoughs

• Now that it works in the rat, will it work 
in human ? individualized cohorts ?

• Or the converse : no beneficial effects – even reversed therapeutic index (TI) in rodents and benefit in human cohorts

?

?



Clinical development – an experiment with human subjects

• Or else...all these 
efforts only good 
for the rats ?!

?

?

will it eg. work in 
geriatric clinic ?
sex/age/colour bias ?

Will it work in pediatric clinic ?



Drug discovery : the value chain _ clinical development

PHASE I PHASE IIa PHASE IIb PHASE III POST 
MARKETINGPRECLINICAL

DRUG 
CANDIDATE

PRECLINICAL 
TEST PK/PD-

SAFETY

TARGET 
IDENTIFICATION

CCSCL

SAD MAD healthy 
volunteers (what is 

the best dose 
(safety margin)

does it 
really help 
patients? 

first in class 
drug ?

Post hoc :  
register adverse
effects! business 

case?

FDA/EMEA 
approval !

shows benefit over 
standart-of-care !

which cpd can 
help eg. to 

treat chronic 
pain? 

diabetes?

is my cpd
efficacious and
safe in animal

model ? at what 
dose?

POC

ONE 
DRUG

~ 10 years

~ 1’000’000’000  
CHF

~ 10’000 
animals

~ 1000 
patients/ 

volunteers

~ 6500
expt

~ 450
scientists

The Making Of An Innovative Medicine:
From Idea to Medicine

LIP : life cycle
investment

point

Independent 
advisory board

(DSMB) 
oversight on 
outcome !



Session 10 : preclinical tests, PK PD and SAFETY

• In vitro pharmacology
• In vivo animal pharmacology, PK, PD 

AUC, Cmax, DMPK, IDB, IND filing
• Safety assessment for FIH trials
• Investigative toxicology 

(toxicogenomics)
• Drug-drug interaction
• “off target” THE BIGGEST RISK FOR 

HUMAN BEEINGS IS NOT 
TO GET A MEDICINE !



Preclinical-clinical pharmacology : the value chain 



Pharmacology, DMPK, ADME

Pharmacokinetics is the description of a the drug journey from its administration to the 
elimination «body on drug»

The biggest risk for human beings is not to get a medicine :
when benefits outweigh the known risks

DMPK -drug metabolism and pharmacokinetics : considers the biotransformation of a 
drug and assessment of its pharmacokinetics



Pharmacology, DMPK, ADME

DIO 
at



PK : ADME (or DMPK) process

DIO 
at



From plasma PK to tissue PK : drug exposure is key to efficacy

DIO 
at

only few medicines active virtually without systemic exposure (eg lipstatin (Orlistat®)



PK : drug exposure is key to efficacy

DIO 
at



PK in vivo – "body on drug” 

iv
po  

C max : the peak serum concentration of a therapeutic drug
T max: The amount of time that a drug is present at the maximum concentration in serum.  

/



PK, ADME, PD -  in silico simulation

A_ amount of drug 
C=concentration of drug



PK PD ADME : SMC and biologicals 

WILL IT WORK 
IN THE 
CONTEXT OF A 
LIVING 
ORGANISM ?

• MABs

• Gleevec

• Herceptin

• Sandimmun



PK : ADME process

DIO 
at



PK : Absorption process

DIO 
at

Drug specific factors affect eg. oral absorption of small molecuales eg pK

ORGANOIDS



ADME : distribution process

DIO 
at



ADME – metabolism and excretion process

DIO 
at

Metabolism (chemically converted metabolites (may serve as biomarkers !
Geneticaldifferences (polymorphisms) can lead to overdose !

Excretion : route dependent on size and physicochemical properties ; eg. alcool 
expired as gas, larger less polar medicine in bile, small polar moieties in urine etc.



ADME – drug clearance
elimination rate over concentration

DIO 
at



Pharmacology during preclinical and clinical development:
pharmaceutical formulation (galenics) is key 

DIO 
at

The biggest risk for human beings is not to get a medicine :
when benefits outweigh the known risks

rodent 
ADME



The Making Of An Innovative Medicine: a look at the real world

Basel - the largest Life Science Hub of the world dixit Gilbert Ghostine, board president of Sandoz Ltd



The Making Of An Innovative Medicine: a look at the real world
Phase 0 Phase I Phase II Phase III clinical research (8:12)

https://www.youtube.com/watch?v=attNofZ7AnY



The new medicine development process 1:20 000 makes it !

HTS

≈1 in 20 clinical trials get FDA approval

100’000.–US$ each patient in Ph2/Ph3

100-500 patients for each medicine full 
clinical development



Clinical development = clinical research
DOUBLE BLIND PLACEBO CONTROLLED TRIALS

+/-5-8 y

ETHICS COMITEES ARE INVOLVED IN EACH CLINICAL TRIALS 
PROTOCOLS - EACH CLINICAL TRIAL IS HANDLED NATIONALY 

(SEPARATELY FOR EACH COUNTRY) 

NOWADAYS ADVERSE EFFECTS IN AS FEW AS 1/100 000 PATIENTS MAY 
FORCE WITHDRAWING OF A NOVEL MEDICINE FROM THE CLINIC !

healthy
volonteers
clinical safety

few patients
clinical efficacy

POC
LIP !!

Registration post hoc 
surveilllance
Phase IV

large 
cohorts
patients

IDB/IND !!
Body on drug



Efficacy and safety (adverse effects) is what patients care first ! 

Consider drug efficacy and safety
before first-in-human trials - FIH



Clinical development in medical practice
Phase 0-I (FIH) with medic students @ ERs 

WORKSHOP !

CRISPR/Cas - a gene editing tool developing very fast : 
mosaicism and off site mutations … in medical practice ? see
Liang et al Sept 2017 Protein Cell doi10.1007/s13238-017-0475-6

Angela Madurga (2018)



• STRATIFICATION OF THE COHORTS IN GROUP OF 
RESPONDERS – NON RESPONDERS  - PERSONALIZED 
HEALTHCARE !

• DOUBLE BLIND PLACEBO CONTROLLED TRIALS HAVE 
EMERGED AS STANDART APPROVED PROCEDURES FOR 
CLINICAL TRIALS

Clinical research revisited, the responders vs non responders

The “one pill fits all” concept no longer supported as each group of 
individuals carry a different blueprint ! 

An extraneous variable that wholly or partially accounts for the observed 
effect on disease status 

“NEGATIVE 
CONFOUNDING 
EFFECTS” MAY 
BLURRED 
EFFICACY OF AN 
INNOVATIVE 
MEDICINE !

Placebo are inert tablets, sugar pills



DOUBLE BLIND PLACEBO CONTROLLED TRIALS HAVE EMERGED AS 
STANDART APPROVED PROCEDURES FOR CLINICAL TRIALS BUT WHY DO 
WE STILL PERFORM/DEVELOP INNOVATIVE MEDICINES WITH 
IRREPRODUCIBLE ANIMAL PHARMACOLOGY ? IRREPRODUCIBILITY MEANS 
HIGHER HEALTH CARE COST !
95%  OF PRECLINICAL RESULTS/DATA DO NOT REPRODUCE IN CLINICAL
TRIALS  (EXCEPTION FABRICATED DATA BOTH PRE-CLINICAL RESEARCH)
CLINICAL RESEARCH ITSELF SUFFERS FROM REPRODUCIBILITY 
(MULTICENTRIC SAMPLING INCONSISTENT– AGE – SEX – ETHNIES 
RANDOMISATION  INCONSISTENT-POLISHED UP DATA REPORTING .ETC 

Clinical research facing replicability crisis

• PUBLISH THE 
RESEARCH PLAN 
BEFORE TRIALS 
BEGINS (NO 
OPPORTUNITY TO 
CHANGE DURING THE 
APPROVED PROTOCOL 
(>5Y STUDIES)

• WHY HUMAN 
CLINICAL TRIALS ? WE 
CANNOT USE HUMAN 
BEINGS AS GUINEA 
PIGS !

• INTERNATIONAL 
COLLABORATIONS 
INCREASE VISIBILITY 
HENCE 
REPRODUCIBILITY

Concerns about a crisis of mass irreplicability across
scientific fields (“the replication crisis”) have stimulated

a movement for open science, encouraging or even
requiring researchers to publish their raw data and 

analysis code. Recently, a rule at the US Environmental
Protection Agency (US EPA) would have imposed a 

strong open data requirement. Hicks DJ. 2023. Accountability in research 30:34-62



CVD - HDL medicine – phase 3 outcome trial (pharmacogenomics)

Tardiff et al. (2016) Cir Cardiovasc Genet 116: 340-348



Clinical research portfolio : the attrition rate -
is AI-guided clinical research the solution ?



Clinical research portfolio : the attrition rate -
the advent of AI-guided clinical research as improvment



Clinical research : a 360 degrees view of a clinical scientist 

ETHICS COMITEES ARE INVOLVED IN EACH CLINICAL TRIALS 
PROTOCOLS - EACH CLINICAL TRIAL IS HANDLED NATIONALY 

(SEPARATELY FOR EACH COUNTRY)

 

Phase IV the safety profile 
of the new medicine
Pharmacovigilance !

Phase 0-I is the 
most risk 

associated clinical 
phase as the 

medicine is going to 
be administrated 

for the first time to 
human

Phase III the security 
efficacy profile of the new 
medicine should be well 

characterized 

Phase II requires the 
technical 

infrastructure to test 
the beneficial 

therapeutic effect
POC

• WHO IS DOING THIS ?

• AN EXPERIMENT WITH 
HUMAN  SUBJECTS !

• MAINLY CARRIED OUT IN 
CLINICAL SETTING, CLOSE TO 
THE EMERGENCY ROOM

• DATA SHOULD/HAVE TO BE 
REPORTED TO A SPONSOR 
INDEPENDANT MONITORING 
BODY (DSMB)

(healthy volonteers)



Ranking of the hospitals in the world according to Newsweek 2025



Clinical research portfolio is public available - eg Incyte Inc.
https://clinicaltrials.gov 



Clinical research ends up with FDA submission and marketing :
a survey of big Pharma pipelines

The “one pill fits all” concept no longer supported as each group of 
individuals carry a different blueprint ! 

An extraneous variable that wholly or partially accounts for the observed 
effect on disease status 

Attrition rate is still massive at this stage !



Clinical development not possible without animal pharmacology

?


