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

CM013

CM013

CM013

CM013

CM013

CM013



Flipping the class : how to encourage doctoral trainees to speak up ? 



Drug Discovery : The Value Chain
«the discovery of a new medicine is a very difficult task»

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 ?

which 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 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



The professional future of PhDs competing with the global job market
Embracing a career at the heart of biomedical research ?

Changing the university /academic career culture
academia vs industry ?

MAKE YOUR OWN PLANS, REGARDLESS !

Cory et al. 2013. Nature Biotechnology 31:938-942



Workshops
The Making Of An 

Innovative Medicine
(non exhaustive listing)



Session 2

• Historical perspectives : the early days 
of modern pharmacy : Hopping on 
giant shoulders (well before the AI hipes !)

Sunday afternoon expt: a visit of the Pharmacy Museum of the University of Basel Switzerland



Happy Birthday ! Swiss Pharmacy Museum is celebrating 100 years

«body awareness, disease and healing are us !



Historical perspective _ chinese medicinal plants_ Hippocrates

Ginseng root extracts (Panax q.) : evidence shows that taking
ginseng root extracts daily for 12 weeks improves

concentration and cognitive activities. 
(cf pharmacognosy)



Historical perspective _ Key medical papyri



Historical perspective _ medicinal plant extracts

eg. Papaver somniferum  (poppy seeds)  known in the oldest civilisations as sleeping 
medicine

morphine binds opiate receptors (3 subtypes) which in turn mediate the 
opioid receptor signaling, and highlight advances in opioid molecular 
and behavioural pharmacology, widely used as analgesics in the clinic.

early past

recent
past



Historical perspective : Paracelsius : „sola dosis facit venenum”

Auoleus Philipus Theostratus Bombastus von Hohenheim1493-1541
Paracelsus teached medicine (father of pharmacology) in Basel Switzerland

“solely the dose determines that a thing is not a poison”

Innovating medicine
is difficult and often
not comfortable :
Paracelsus was
rejected from various
universities included
Basel on his modern 
views on medicine



Historical phobias and societal threats of infective agents

Marketplace of Napoli during plague near 1656 
(Yersinia pestis)



Infectious diseases before the antibacterial era

Plague in ancient times 
(now known as Yersinia pestis)



History of medicine
by Jean Starobinski :

a philosophical
perspective



Serendipity in 
medicne discovery

By C. Bohuon & 
Monneret :

a sobering survey of
the pre placebo era



Historical perspective : the future is the past only better ?
or how to measure the disruptiveness of a research discovery/paper ?

130 YEARS AGO : Montreal 1885
Small Pox Victim: God’s punishment ?

Edward Jenner invented patient 
“vaccination” by scarification of cow pox 
viruses and laid down the foundation of 

immunology

TODAY’s : Sierra Leone 2015
EBOLA victims: all patients passed away

COVID 2019 world wide millions of deaths !

Two hundred years later we are still 
striving at a number of viruses pandemia 

and lots of unmet medical needs ! 

Kozlov M. 2023 Disruptive science has declined in 21st century even as papers proliferate
Nature 613: 225-226



Historical true medical breakthroughs : the patient need

http://www.bioedge.org/bioethics/would-jenners-smallpox-experiment-

Would Edward Jenner’s smallpox experiment pass a research ethics committee today ? 
How can we go about discovering innovative medicine in the highly regulatory context 
of today ? Is a single fatality in clinical setting entitled to stop 10 years of research ?
How do we innovate healthcare today ? How much is 3 months life extension worth ?

The first steps in the development of a modern medicine ! Beginning of 19th century
Two centuries before the advent of therapeutic targets elucidation ! 
No knowledge what so ever of the underlying molecular mechanism (MOA) ! 

WORKSHOP !

The inventor of vaccination in action !



Nextstrain : real time tracking of viral pandemia
Richard Neher biophysicist has been conducting research on epidemiological questions at 

the Biozentrum of the University of Basel since 2017.



Throughout history, pandemias have been a constant deadly threat
challenging biomedical research and clinical setting



AIDS (HIV) pandemia
(Kaposi sarcoma of 
bucal cavity)
1980’s - today

Confronting asian flu H2N2 in 1957

The future is the past : more pandemics, 
more zoonoses … when, how massive ? 

Confronting SarsCoV2 in 2020



Throughout history a pandemic burst (of bacterial, viral or of zoonoses
origin) is a constant threatful compagnion of healthcare



Throughout history Pandemias have been a constant compagnion
today’s SarsCoV2 pandemia from zoonoses origin



Today’s medicinal chemistry therapeutic armamentarium
towards pandemias is on a steep learning curve

MTP directs the incorporation at either Gs or As with a high rate 
of mutagenesis leading to mutated SarsCoV2 RNA products



HIV drug could be made for just $40 a year for every patient
Lenacapavir : end of HIV pandemia ?

UNAids « The closest we have ever been to an HIV vaccine (actually not a vaccine…) A herald breakthrough for HIV 
prevention if the drug was available rapidly and affordably. If it could cost $40 a year for every patients, a thousand times 

less than the current Gilead Ltd current list price ($42’250)



http://www.bioedge.org/bioethics/would-jenners-smallpox-experiment-

WORKSHOP !

Paul Ehrlich coins the term
„chemotherapy“ 



http://www.bioedge.org/bioethics/would-jenners-smallpox-experiment-

WORKSHOP !Ehrlich legacy : Arsphénamine

Arsenical cpd Arsphenamine

Up until 1940s (advent of penicilin)



http://www.bioedge.org/bioethics/would-jenners-smallpox-experiment-

Paul Ehrlich coins the term
„chemotherapy“

Ehrlich reasoned that by screening many cpds, he could discover anti microbials that do not kill the patient !
No placebo control trials ; no toxicology study except the patients themselves !



Historical medical breakthrough with impactful clinical value:
debate : to whom penicilin‘s discovery?

“THE OLD WONDER” IS STILL FIRST LINE TREATMENT 
FOR SEXUALLY TRANSMITTED DISEASES SUCH AS 
SYPHILIS ! (45 x 10<6 cases in 2015)

WORKSHOP !



Historical medical breakthrough with impactful clinical value : 
1940‘s and the New Wonder Drug From Mold

The advent of antibiotics changed our medical status 
and life expectancy in the mid of  20th century !

world health and antibiotics: In a world without
effective antibiotics, global life expectancy would
drop to approximately 50 years.

Sir A. Flemming et al : 
the foundation of the 

antibiotic era



Historical true medical breakthroughs

childhood mortality
http://www.bioedge.org/bioethics/would-jenners-smallpox-experiment-pass-a-research-ethics-committee/11759

THE ADVENT OF ANTIBIOTICS CHANGED OUR MEDICAL STATUS AND LIFE EXPECTANCY IN 
THE MID OF  20TH CENTURY : CHILDHOOD MORTALITY   

1945  NL 
Flemming, 
Florey and 
Chain

Today’s legacy



today 3000 types of resistant beta lactamase to antibiotics (ampicilin, 
methicillin, etc…)



Threat and challengies of a postantibiotic era – stay tuned !



Historical psychiatric care – electroshocks, lobotomy

Psychiatry 1940’s: electroconvulsive 
therapies, electroshocks, lobotomy

see eg. Angelina Jolie starring “Changeling” 

Note: barbiturates act by hyperpolarization and opening of 
GABA receptor associated ion Cl channels leading to 
inhibition of neural activity, MOA unknown up until  1980’s



Historical medical breakthroughs and pitfalls

Before the Benzodiazepine Story: a number of fatalities on barbiturates overdose

Chemist A. von Baeyer : 1864 
tested a derivative of urea and 
malonic acid on himself ! the 
first hypnotic sleep drug with 
fatal adverse effects (NL 1905)



Historical psychiatric care-lobotomy

Psychiatry 1940’s: electroconvulsive 
therapies, electroshocks, lobotomy

see eg. Angelina Jolie starring “Changeling” 

Note: barbiturates act by hyperpolarization and opening of 
GABAA receptor associated ion Cl- channels leading to 
inhibition of neural activity, MOA unknown up until  1980’s



Historical psychiatric care – electroconvulsive therapies

Psychiatry 1940’s: electroconvulsive therapies, 
electroshocks, lobotomy

see eg. Jack Nicholson starring “One flew over the 
cuckoo’s nest ” 



Historical psychiatric care – reloaded by Jack Nicholson

Psychiatry 1940’s: electroconvulsive therapies, 
electroshocks, lobotomy

see eg. Jack Nicholson starring One flew over the 
cuckoo’s nest ” 



Before the Benzodiazepine 
discovery and others 

serotonin uptake 
inhibitors : a true story of 
fatal schizophrenia upon 

lobotomy and 

Historical psychiatric care – reloaded by «Le Temps d’Anna» a swiss movie



Before the Benzodiazepine discovery : a true story of fatal schizophrenia

Historical psychiatric care – reloaded by «Le Temps d’Anna» swiss movie



More historical breakthrough medicines 1950s-1980’s

The advent of modern medicinal chemistry in drug development

1960 Valium® (diazepam)
Tranquilizer
(GABA receptor agonist)

Leo Sternbach
Roche Ltd

1972 Prozac® (fluoxetine)
Antidepressant
(serotonin receptor)                                  

Eli Lily Inc

1985 Lipitor® (atorvastatin)
Lipid lowering, CVD
(HMGCoA reductase inhibitor)

Akira Endo (Lasker Award)
 @ Sankyo/Warner-Lambert
Pfizer

BENZODIAZEPINES STATINSSSRI selective serotonin reuptake inhibitors



Historical medical breakthroughs 1940’s @ Roche

The Benzodiazepine Story:  towards Leo Sternbach life time achievement

• 1940’s 
• WW II time
• ROCHE Inc hires Nazi refugee 

polnish chemist L. Sternbach
• primitive tranquilizers 

anxiolytics: barbiturates with 
severe adverse effects and 
little therapeutic value

• NO CELLULAR SIGNAL 
PATHWAY DECIPHERED !

• NO GENOME PROJECT
• TRIAL AN ERRORS NO HTS !

• Secondary screens in vivo: 
how to monitor a depressed 
anhedonic rodent in animal 
pharmacology  ? 



The Benzodiazepine Story of Valium: Leo Sternbach life time achievement



Historical medical breakthrough – the benzodiazepines

The Benzodiazepine Story of Valium®: Leo Sternbach life 
time achievement

1960‘s discovery of Valium® 
(Diazepam) safe

tranquilizer, anxiolytic



Historical medical breakthrough – the legacy of Leo Sternbach 

1960‘s discovery of Valium® 
(Diazepam) safe

tranquilizer, anxiolytic.

Today’s “benzo” addiction 
syndrome still a major 
threat in psychiatric care



Historical medical breakthrough – Diazepam (Valium®)

The Benzodiazepine Story – Valium®: 20 years later !20 YEARS AFTER THE 
DIAZEPAM DISCOVERY : 

THERAPEUTIC TARGET 
IDENTIFIED !!  A VERY 
SPECIFIC 
NEUROTRANSMITTER GABA 
RECEPTOR AGONIST 

MARGINAL SIDE EFFECTS 
(ADDICTION), STILL IN 
CLINICAL USE TODAY AS 
VALIUM  eg POST OP 
RELAXANT

Seeburg  PH Barnard EA 
Lab at Genentech. Nature 
(1987) 328:221-227



80th birthday LSD -1943-2023 - Lysergic acid diethylamide !
Psychiatry rediscovers in 2000’s the LSD as a revolution in psychotherapy

1943-2018 
Albert Hoffmann
@ Sandoz Ltd
Switzerland

”the space medicinal
chemist”

LSD

First « acid trip » in the lab on April 16. 1943 : for the first time an 
“acid trip” taken by its discoverer : while manipulating purified LSD, 
a drop fell on chemist Albert Hofmann’s hand : upon absorption of 
the droplets, anguish, vertigo, supernatural visions, happiness and 
gratitude invaded his conscience. 
Three days later, AH ventured to duplicate the “clinical experiment” 
: the unexpected psychtropic surprise in the lab - adverse and 
positive effects - resumed. 

Albert Hoffmann could not anticipate at this point in time that his 
discovery would not only invade the hippies and pop song stages 
but also today’s psychiatric pharmacological armamentarium with 
resistant depressions. A. Hoffmann depicted his vivid memories on 
LSD as “Mein Sorgekind” (my problem child) ! 



LSD – Basel in 1943 : historical breakthrough discovery of a psychotropic
drug : the «acid trip» of A Hoffmann or how to reset your synaptome ! 

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



LSD acid tab on the tongue : a day long trip, associated
with psychedelic experiences in Wight Island Music Festival 

1943 LSD
Albert Hoffmann
@ Sandoz Ltd
Switzerland

LYSERGIC ACID DIETHYLAMIDE  : isolated as ergotamine, a chemical from the fungus ergot

Beatles 1970’s
“White is White” album : a “space” pop song
on Wight island UK



A hippie’s drug turns into an effective antidepression medicine as potent 
serotonin receptor agonist

As of today
LSD therapeutic target
identified ! X-ray 
crystallography 5HT2C



LSD in action : when attached to the serotonin receptor
psychiatry rediscovers in 2000’s the LSD as a revolution in psychotherapy

                                                      with depression resistant inpatients (psychiatry ward)

As of today
LSD therapeutic target
identified ! X-ray 
crystallography 5HT2C



LSD and Albert Hoffmann : historical breakthrough psychotropic drug

WORKSHOP !



An oncologist view of patients facing their ordeal : historical perspective

Tony Hunter



Tumor biology therapy : 1938 – what is missing as of today ?



Tumor biology therapy : 1898 - discovery of Radium



Radiotherapy : 1930‘s aftermath – the „radium girls“ 

blue bowl glowing: Marie Curie 
Sklodowska and Radium



Radiotherapy : 1917‘s aftermath – „les petites curies“

blue bowl glowing: Marie Curie Skolkova

Xray radiology ambulances for war surgery



Neglected tropical diseases – largely unmet medical needs !

MALARIA, LESHMANIASIS, FILARIASIS etc.

OLD NEGLECTED MEDICAL NEED

PUBLIC HEALTH ISSUE !

SHORTAGE OF EFFICACIOUS MEDICINES 
(eg ARTEMISIN ) !

1 x 106 death case each year

Plasmodium falciparum malaria

WORKSHOP !



The Making Of An Innovative Medicine: historical perspective
Artemisinin



The Making Of An Innovative Medicine: historical perspective
Artemisinin



The Making Of An Innovative Medicine: historical perspective
artemisinin



The Making Of An Innovative Medicine: historical perspective
A visit to the TPI in Basel website !

https://www.swisstph.ch/de/



Historical breakthrough medicines

1920 : life expectancy of diabetes children is about 10-15 years !
Frederick Banting became as a GP interested in diabetes mellitus: he became aware of the 
scientific reports on stenosis of pancreas leaving the Langerhans islets intact and killing the 
trypsin producing cells. He left aside all his clinical duties to prove his hypothesis and received 
help from C Best to isolate upon 10 days ligature beagle dog pancreas islets: kids receiving 
those extracts however experienced no real benefit from this extract injection (5g/L to 4g/L 
and severe side effects ! Geat disappointment ; F. Banting went on and reasoned that the
extracts contained impurities such as bacteria. He decided to further purify. 

WORKSHOP !



Session 2: Historical breakthrough medicines

1920 : life expectancy of diabetes children is about 10-15 years !
Today diabetic patients live almost like healthy subjects !

Frederick Banting then turned to a medical doctor 
biochemist James Collip who worked on an almost 
pure pyrogene free pancreatic insulin injectable.
The efficacy was closed to the miracle! glycemia 
droped from 5g/L to 1g/L !!  The kids came out of 
coma and were starting a new life !
Frederick Banting eventually received a well deserved 
Nobel Prize in 1923.
Sofar millions of diabetic patient’s life has been safed 
thanks to Frederick Banting resilience and 
perseverance and benefited from this breakthrough !
F Banting coined the name «insulin» from «insula» in 
latin (for islet/island of Langerhans) and became one 
of the most successful drug hunter ever in biomedical 
history.
Very few life threatening diseases have been cured 
sofar to such a extend of efficacy in modern medicine.



Historical breakthrough medicines

Frederick Banting became as a GP interested «by accident» 
to help many kids in life threatening conditions 
purified extracts from dog ligatured pancreas : kids 
experienced no real benefit up until the dog pancreas 
extracts got purified. Later insulin has been extracted from 
porcine pancreas and provided by Eli Lilly  USA

FROM AN HISTORICAL PERSPECTIVE THESE MEDICINE WERE TRUE INNOVATIONS ! TODAY’S 
REGULATORY AUTHORITIES WOULD PROBABLY NOT LET THEM PASS THROUGH THE REGISTRATION

1960s : shortage of porcine insulin: bacterial recombinant insulin 
came to the rescue (first «biological» ever) Axel Ullrich et al. 1970s !





Historical breakthrough medicine : Eli Lilly insulin

1960s : shortage of porcine insulin: bacterial recombinant insulin 
came to the rescue (first «biological» ever) Eli Lily Pharmaceuticals



Historical breakthrough medicines
The advent of placebo controled clinical trials

The advent of modern medicinal chemistry in drug development

FROM AN HISTORICAL PERSPECTIVE THESE MEDICINE WERE TRUE INNOVATIONS ! TODAY’S 
REGULATORY AUTHORITIES WOULD PROBABLY NOT LET THEM PASS THROUGH THE REGISTRATION

Salicilic acid
Pain, antiinflamatory, cardio portective

Isotretinoin 1969
Severe acne, ichthyosis, birth defects

Bactrim
Antimicrobial sulfamethoxasol 
and trymethoprime



Historical breakthrough medicines
and the german medicinal chemistry

The advent of modern medicinal chemistry in drug development

FROM AN HISTORICAL PERSPECTIVE THESE MEDICINE WERE TRUE INNOVATIONS ! TODAY’S 
REGULATORY AUTHORITIES WOULD PROBABLY NOT LET THEM PASS THROUGH THE REGISTRATION

Salicilic acid
Pain, antiinflamatory, cardio portective

The kolbe schmitt reaction has been invented in the 1930’s for the preparation of  aromatic
hydroxy acids. Usually the substitution occurs ortho to the phenolic hydroxy group



Aspirin : from tree bark to modern medicne



Historical breakthrough medicines

The advent of modern medicinal chemistry in drug development

FROM AN HISTORICAL PERSPECTIVE THESE MEDICINE WERE TRUE INNOVATIONS ! TODAY’S 
REGULATORY AUTHORITIES WOULD PROBABLY NOT LET THEM PASS THROUGH THE REGISTRATION

Salicilic acid
Pain, antiinflamatory, cardio portective

The salicin in willow bark converts to salicylic acid

Known in chinese medicine

Isolation of salicilic acid from
SALICILIN in white willow bark in 
1838

Extracts from white willow bark in 
1821



case study : 80 % of young adults suffer from acne
Accutane® (isotretinoin) 1969

Quand la 
peau est en 
folie

www.blickamabend.ch



Let‘s do what patient needs next !

Can you think of any
pharmacological intervention to

alleviate pain of this patient ?



case study : severe acne :
Hoffmann LaRoche historical breakthrough medicine

At the time of its discovery, therapeutic target unknown !

Isotretinoin, a derivative of 
RA (retinoic acid) 1969 

Severe acne, ichthyosis, still 
standart of care however severe 
adverse effects such as birth 
defects teratogenicity, dried skin, 
suicidal behaviour (!) etc

Retinol = Vitamin A

retinoic acid

13-cis RA



People suffer from acne also because they are irrespectfully laughed at

www.blickamabend.ch



severe acne : accutane (13cis RA) transformation



case study : 80 % of young adults suffer from acne



Investigative toxicology: excess and/or retinoid deficiencies

THERAPEUTICALLY 
HIGHLY VALUABLE !
ACUTE TREATMENT !
HYPERTRIGLYCERIDEMIA
RED FLAG:  NO CHILD 
BEARING WOMEN !

Isotretinoin (13-cis RA) like
excess of Vitamin A



workshop: excess and/or retinoid deficiencies

THERAPEUTICALLY 
HIGHLY VALUABLE !
ACUTE TREATMENT !
HYPERTRIGLYCERIDEMIA
RED FLAG:  NO CHILD 
BEARING WOMEN 
(hydrocephalus, 
polydactily etc)



workshop: excess and/or retinoid deficiencies

RAR/RXR (isotretinoin) dependent nuclear signaling



workshop: excess and/or retinoid deficiencies

RAR/RXR (isotretinoin) dependent nuclear signaling



RAR/RXR - dependent nuclear signaling

retinoic acid   vitamin A



RAR/RXR - dependent nuclear signaling

retinoic acid  

retinoic acid (and 13-cis RA) belong to the retinoid cpd class, 
whose potent morphogenic activity cannot be dissociated from 
its unique efficacious property in clinical dermatology



workshop: excess and/or retinoid deficiencies

RAR/RXR- dependent nuclear signaling

9-cis

RA(all-trans)



workshop: excess and/or deficiencies of retinoids

VITAMIN A SUPPLEMENT CAMPAIGNS
GOLDEN RICE DISCOVERY IN CH !



Nobody likes scars : 80 % of young adults suffer from acne



case study : severe acne ; still today the only „last resort“ medicine !



Historical breakthrough medicines – from today’s perspective

The advent of modern medicinal chemistry in drug development

Salicilic acid
Pain, antiinflamatory, cardio portective

Isotretinoin
Severe acne, ichthyosis, birth defects

Bactrim
Antimicrobial sulfamethoxasol 
and trymethoprime

IN THOSE DAYS REGULATORY (FDA; EMEA) WAS EASY:  NO “STANDART OF CARE” TO BEAT -NO 
PLACEBO CONTROLLED DOUBLE BLIND CLINICAL TRIALS:  THESE MEDICINES WERE THE FIRST 
“FIRST IN CLASS” ! INVESTIGATIVE TOXICOLOGY AND PRECLINICAL SAFETY BEARLY INEXISTANT- 
NO  CELLULAR SIGNAL PATHWAY IDENTIFIED ! “ORPHAN DRUGS” NO HUMAN GENOME 
SEQUENCE - NO MOLECULAR BIOLOGY - NO TRANSLATIONAL BIOMEDICINE ! TRIAL AND 
ERROR APPROACH ! TODAY NO FDA REGISTRATION DELIVERY FOR THOSE WONDER DRUGS !!

IN VIVO TOX STUDIES 

IN SILICO TOX STUDIES 

IN VITRO TOX STUDIES 



Safety (acceptable adverse effects) is what patients care first over efficacy ! 

• A BALANCING ACT : NO THERAPIES WITHOUT ADVERSE EFFECTS !
• ANY THERAPEUTIC PHARMACOLOGICAL INTERVENTION SHOULD 

HOWEVER BE SAFE, DEVOID OF UNDESIRABLE ADVERSE EFFECTS
• INVESTIGATIVE TOXICOLOGY IS KEY !

VALIUM : a game
changer in 
psychiatric
therapeutic options 
(introducing however
addictive behaviours)



D.N.AThank you 
Rosalind !

Plate 51                        

Hopping on giant shoulders

“She was best in science, best at maths, 
best in everything. She expected that if 
she undertook to do something, she 
would be in charge of it.” By the age of 
15, over objections from her father, who 
thought she should go into social work; 
Franklin decided to become a scientist.



The advent of biologicals and biomarkers



The advent of biologicals and biomarkers



The looming crisis in drug development : is the future the past only better ?

ARRESTED 
DEVELOPMENT ?
FINANCIAL CRISIS AND 
REGULATORY
PRESSSURES THREATEN
THE DISCOVERY OF NEW
MEDICINE ! AND ITS 
LOCAL PRODUCTION

ARRESTED DEVELOPMENT – TOWARDS A NOVEL PARADIGM ?



Drug development : QUO VA DIS ?

• Mergers, acquisitions and down sizing R+D  profoundly affected the ability to 
support productive internal R+D programs.  Also as a consequence of this turn 
around, the number of biotech start-ups is declining.

• WHAT DO WE DO ? AN UNPREDENTED EFFORT OF COMMUNICATION BETWEEN 
ACADEMIA, COMMERCIAL, FEDERAL AND FINANCIAL INSTITUTIONS AND THE 
PUBLIC-PRIVATE PATNERSHIPS WILL BE REQUIRED TO ALLOW TRANSLATIONAL 
RESEARCH CONDUCTED AND NEW MEDICINES TO BE DISCOVERED IN THE FUTURE

• RARE DISEASES APPROACHES  ! LINE EXTENSION IN OTHER DISEASE AREAS !

Kinch M. et al  2016: “A prescription for a change” UNC Press

• The days where morphine, penicillin, 
valium, etc. shaped growth of Eli Lily, 
Merck, Roche, Sandoz, Pfizer and Ciba-
Geigy (to cite only the dominant 
innovators of the 20th century) are over.

• Large companies became dependent on 
pharmaceutical “blockbusters” (over >1 $ 
billion annual sales) that they cannot 
replace to maintain market expectations.



Chronic Disease Deaths slow in 150 countries - Nature survey 2010-2019



Kinch M. et al  2016: “A prescription for a change” 
UNC Press

• LOOKING INTO 
INNOVATIVE 
SOLUTIONS TO THE 
CURRENT LOOMING 
CRISIS

• HOW TO BRIDGE THE 
“VALLEY OF DEATH” ?

WORKSHOP !



• Hopping on giant 
shoulders : the advent 
of modern medicines : 
the fabulous chances

• “CHANCES FAVORS 
PREPARED MINDS”      
(Louis Pasteur dixit)

WORKSHOP !



HOME REVIEWING

• Review historical drug structures and drug
examples

• Look up an historical drug not shown in this
course session S02 and learn about it

• Review lecture notes from each session

• Formulate Quescussions, be vocal !





Enjoy an inspiring next week end !



Session 2 


