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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 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

• Intellectual property_patents
• Scientific integrity



• A patent is a legal right granted on an invention, something new, prior art, not state-of-
the-art, beeing it pharmaceutical, object, process or use.

Intellectual property (IP) _  why patents ?

• Patenting is important to protect the large investment and assets of a pharma/start up 
company. Without patent, likely no pharma, no start up R+D,  hence no innovative 
therapeutic solutions for patients in need.

No IP protection, yet unrivalled !
red colour enough ?

No IP protection, no new antimicrobial discovery !



NOW THAT YOU HAVE WORKED FOR >10 YEARS
ON AN INNOVATIVE MEDICINE !

HOW TO MAKE SURE SOMEBODY ELSE DOES NOT PRODUCE  A 
COPYCAT VERSION OF YOUR DISCOVERY ?

WHY PATENTS ARE IMPORTANT IN PHARMA ?

Intellectual property (IP) _  why patents ?

• Patenting is important to protect the large investment and assets of a 
pharma/start up company. Without patent , likely no pharma R+D 
hence no innovative therapeutic solutions for patients in need

• A patent is a legal right granted on an invention, something new, prior 
art, not state-of-the-art, beeing it pharmaceutical, object, process or
use

• Systems Biology, O‘mics, Molecular Biology, Computational Biology et 
al. have revolutionized medical practice by making of an innovative 
medicine possible : intellectual property is key !



The Value Chain – Patent submission from Day 1 of your
discovery _ PRIOR ART IS KEY !!

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 
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which adverse 
effects? business 

case?

FDA/EMEA 
approval !

shows benefit over 
standart-of-care !

How do I keep my
lab book ? 

compliant with a 
patent 

appilication?

is my cpd safe 
in animal 
model? at 

what dose?

POC

ONE 
DRUG
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~ 6500
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~ 450
scientists

The Making Of An Innovative Medicine:
From Idea to Medicine

LIP : life cycle
investment

pointPATENT SUBMISSION

20-25 YEARS



Life cycle of an innovative medicine – FIRST BRAND THEN GENERIC

GENERIC

max 25 YEARS

BRAND

GENERIC DRUGS ARE MUCH CHEAPER, 
BUT SOME CALL FOR CAUTION

PHASE IV

FDA APPROVAL
DAY 1 MARKET

MEDICINE SURVEILLANCE FOR ADVERSE EFFECTS

INTECLLECTUAL PROTECTION ON PATENT INFRINGEMENT

PATENT 
SUBMISSION 
DAY 1 OF 
DISCOVERY



WHY PATENTS ARE IMPORTANT IN PHARMA ?
HOW SERIOUS CAN INFRINGEMENT BE ?

Intellectual property (IP) _ patent infringement

• Sanofi-Aventis and Bristol Meyers Squibb awarded 442 millions US $ 
by supreme court in Manhatten in damages from Apotex  (largest 
canadian generics company) for Plavix (blood thinner) patent 
infringement

the brand

the copycat
(generic)



WHY PATENTS ARE IMPORTANT IN PHARMA ?

Intellectual property (IP) _ patent life cycle

LIFESAVER MEDICINES FOR MILLIONS AND INTELLECTUAL 
PROTECTION : eg. BENZODIAZEPINE VALIUM® 

!

Diazepam (Valium ®) was patent filed in 1960, FDA approved in 1963 by Roche Ltd (10y after chlordiazepoxid first less potent benzodiazepin
Librium). Later diazepam approved as rectal gel formulation for cluster seizures in 1990’s as nasal spray formulation
Note : Diazepam is still in clinical use, prior to surgical procedures or other alcohoiic dependance etc

RE
VE

N
U

ES
 IN

 M
IL

LI
O

N
S 

$

1985 EXPIRATION Valium® PATENT



Intellectual property (IP) _ patent losses

• Patent expiry occurs 20 years and maximal 5 years extension after patent date 
• Upon expiry  drug sales dramatically drop, generics are taking often over the market

• Commercial aspects of patent expiry and its consequences are not 
to underestimate : many examples such as Versed Inc sales droped 
from 626 M$ to 19M$ (97% sales losses) within a few years in the 
context of thousands of jobs loss



Intellectual property _ patent losses



Intellectual property _ the milestones of patent life



Vaccines free of charge ?
Global health policies (eg COVAX) vs pharma patent
Medicine pricing ? How to price life saving drugs ?

Intellectual property and health policies

How would you defend your inventorship while inventing
new medicines, vaccines ? 

Pharma Biotech intellectual property and patents

http://patft.uspto.gov/



Gleevec/Glivec - Imatinib : patent erosion vs generic versions

Imatinib (a tyrosine kinase bcl-Abl inhibitor) GLIVEC AS AN EXAMPLARY “HALL OF FAME” OF RARE DISEASE 
INNOVATIVE MEDICINE DISCOVERY THAT EMERGED AS A BROADER SPECTRUM CANCER MEDICINE

Glivec fast FDA approval 2001

• FDA approved 2001
• Patent expires 2015 ; 14 years !! 

• Out of 25 potential years IP 
protection (invention 1990 !) 

• Invention day is key !!
• Pharma business strategies !
• Line extension !
• Back up molecules !
• Generic for image



Biologicals – patent trial pending 2024 with far reaching impact on NBE’s
the case of PCSK9, Amgen’s blockbuster «cash cow” in metabolic diseases

starts to count carbon-footprint assessments, 
this will take years,” he says. “As soon as you 
have a few carbon-footprint assessments here 
and there in different countries or different 
infrastructures, you start to have a pretty good 
idea of what you need to do.”

One way to push things forward would 
be for institutions to ask scientists for emis-
sions-reduction strategies as a condition 
of grants or jobs. But this is challenging for 
research institutions that are not used to 

considering their emissions, says Knud Jahnke, 
a cosmologist at the Max Planck Institute for 
Astronomy in Heidelberg, Germany. “It’s fun-
damentally human and fundamentally chal-
lenging for big organizations because if they’re 
big, they’re well-oiled in the way they’re used 
to operate.”

1. Qin, Y. et al. Nature Genet. 54, 134–142 (2022).
2. Martin, P. et al. Nature Astron. 6, 1219–1222 (2022).
3. Adshead, F. et al. Lancet 398, 281–282 (2021).
4. Subaiya, S., Hogg, E. & Roberts, I. Trials 12, 31 (2011).
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A win by Amgen could hinder the develop-
ment of new medicines by restricting compe-
tition and discouraging the development of 
multiple antibodies that bind to the same tar-
get, says Gregory Winter, a molecular biologist 
at the University of Cambridge, UK. The availa-
bility of different antibodies helps to keep the 
price of such drugs in check, and to provide 
treatment options for people who develop an 
immune response to a particular drug.

In 2018, Winter shared the Nobel Prize in 
Chemistry for his work on therapeutic anti-
bodies. When a colleague showed him the 
Supreme Court case, he decided to submit a 
brief to the court explaining the underlying 
science. In the brief, Winter and his co-authors 
compare antibodies to an attempt to make 
calorie-free ice cream. Amgen, they said, made 
vanilla and chocolate ice cream that it deter-
mined, after the fact, to contain no calories. 
“But rather than patent only those two flavors, 
Amgen claims to have invented all calorie-free 
frozen dessert, be it ice cream, sorbet, sherbet, 
or gelato,” they wrote.

Amgen’s attorneys have argued that striking 
down its patent will harm future development 
of therapeutic antibodies. Broad patent pro-
tection is necessary to justify the company’s 
investment in a specific medicine, said attor-
ney Jeffrey Lamken, who represented Amgen in 
the Supreme Court. “You can’t invest $2.6 bil-
lion if the breadth of your claims is such that 
it means you can’t get adequate protection.”

Patents ‘squeezed’
A decision against Amgen could discourage 
investors from taking a risk on other biotech-
nology companies as well, said Michael Penn, 
vice-president of intellectual property at Instil 
Bio, a company that is developing cell thera-
pies in Dallas, Texas, at a meeting hosted by 
the American University Washington College 
of Law in Washington DC after oral arguments. 
“When they see patents getting squeezed and 
patent breadth getting squeezed year for year, 
that investment goes elsewhere,” he said. 

The debate divides the industry into those 
that focus on drug targets, and favour broad 
patent protection, and those that develop spe-
cific molecules against the targets, says Ulrich 
Storz, an attorney at the Michalski Hütterman 
and Partner law firm in Düsseldorf, Germany. 
Universities are more likely to patent targets 
than candidate drugs, and the Association of 
University Technology Managers in Washington 
DC has filed a brief supporting Amgen.

Even so, there is little evidence that the pre-
vailing practice — which over the past few years 
has favoured relatively narrow patent claims 
on antibodies — needs to change to allow such 
broad patents, says Tu, especially given the 
potential effect on drug prices and treatment 
options. “The system that we have right now 
is working pretty well,” he says. “Everybody’s 
getting paid.”

The results of a US case on therapeutic antibodies 
could dictate how broad patents are.

PATENT ROW COULD  
HAVE FAR-REACHING 
IMPACT ON BIOTECH

By Heidi Ledford

An unusual patent case before the 
US Supreme Court could have 
wide-ranging implications for drug 
prices and technology.

On 27 March, the court heard 
arguments in a dispute over rights to anti-
bodies that are used to treat high cholesterol 
in people at risk of cardiovascular disease. 
Although the court’s justices spent much of 
their time wrestling with the details of how 
these therapeutic antibodies are isolated, their 
decision — expected by the end of June — could 
affect how specific patents, of any ilk, must 
be when they describe an invention, and how 
broad they can be.

“It could spill over into all types of 
biotechnology cases,” says Sean Tu, a 
legal scholar at West Virginia University in 
Morgantown. “Today we’re talking about anti-
bodies, tomorrow we might be talking about 
CRISPR or CAR-T-cell therapies.”

Cholesterol clearance
At the core of the current case are antibodies 
that bind to a protein called PCSK9, which 
decreases the clearance of ‘bad’ cholesterol 
from the blood. The antibodies block PCSK9 
activity, resulting in lower levels of this choles-
terol. Several PCSK9 antibody therapies have 
come to market, including Repatha (evolo-
cumab) made by Amgen in Thousand Oaks, 
California, that was approved in August 2015. 

In the case before the US Supreme Court, 
Amgen is appealing against a federal court 
ruling that struck down one of its key pat-
ents on Repatha. The patent claims not only a 
handful of specific antibodies, as defined by 

their amino-acid sequence, but also any other 
antibodies, regardless of their structure, that 
bind to the same region of the PCSK9 protein.

This, said the lower court, was insufficiently 
detailed. US law requires that a patent contain 
a written description of the invention that 
provides enough detail for someone “skilled 
in the art” to use the patent as a recipe to rec-
reate the invention. But Amgen’s patent, the 
federal court argued, merely disclosed how to 
sift through antibodies found in mouse serum 
for those that bind to a region of the PCSK9 
protein, rather than first specifying what the 
sequence of those antibodies would be. 

The PCSK9 protein is the target of antibodies 
that are used to treat high cholesterol.
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Do you file MABs or any biologics patents on AA 
sequences or on binding properties/activities ? Far 
reaching patent protection issues for Supreme court trials



World most prescribed injectable cephalosporin:
Rocephin® sales development & R+D spending

«Business Life and Death» of a live saving medicine from Roche -
ceftriaxone : the pharma business model
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World most prescribed
injectable cephalosporin:

Rocephin® sales development  
outreaches R+D spending



World most prescribed medicine unavailable (when cost of goods are
no longer covered by medicine pricing even as generics)

No patent protection means essential medicine shortage in EU : 
the pharma business model needs to change

January 2023



Older and newly marketed medicines : planned obsolescence ?
A consequence of patent life ?

Breaking news RTS/SSR 2018

?



Older and newly marketed medicines : planned obsolescence ?
A consequence of patent life and consequences on healthcare costs

Breaking news RTS/SSR 2018

WHAT IS THE VALUE OF 4 MONTHS LIFE EXTENSION ? eg cancer onco immuno drugs.



Sandoz Ltd (now independent of Novartis Ldt) produces 80% of its
Generics and Biosimilars in Austria (Kundl, Tyrol) and Slovenia (2024)

Generics, Biosimilars : and alternative to medicine shortage ?
a different business model with re-innovative Pharma

Generics and Biosimilars : and 
opportunity to reduce the ever

raising health care costs ?



US laws have enabled world most prescribed medicine 4x more
expensive to US patients, compared to the rest of world

Breaking news : Big pharma business model in USA in danger :
potentially 250% custom taxes on Novartis and Roche medicines

July 29, 2025



practical examples of patentable data in biomedical research
when, how much, claim validity
chemistry vs biology patents

patenting genes, mice strains etc ?
gene reporter assays ?

How would you defend your inventorship ? 

Biomedical PATENTS

http://patft.uspto.gov/



Medicines patent pool : enabling access to sub-licences



no start up/ no biotech added value without intellectual property :
First patent your invention then publish in best journal!

eg RARE disease anti MAG start up !



How a patent looks like _closer look at the NFkB patent:
“enough details for someone skilled in the art to use the patent as recipe to recreate the invention”

In USA, 
patent life 

may be 
extended up 
to 40 years



The NFkB/REL Family and IkB Proteins

NF-kappa B p50 homodimer bound to DNA
Müller CW, Harrisson SG and Verdine GL. Nature 373:311-317

THE NFKB/REL FAMILY AND IKB PROTEINS ARE 
THE FINAL EFFECTORS OF THE TNF CELLULAR 
SIGNAL CASCADE



The NFkB System: Signal Induced Degradation of         
Cytosolic Inhibitor Proteins Which Activates the TF 

Oeckinghaus A. Hayden M. Ghosh S (2011) Nature Immunology 12:695-708

TRX factors such as NFkB are final effectors 
of various cellular signaling pathways : 
25 years on !
Prototypical inflammatory signal pathway



NFkB system: blocking NFkB pathway in cancer and inflammation



NFkB system: blocking NFkB pathway in autoimmune diseases



NFkB patent : Dr. Clerc ‘s hearing US Federal Court Los Angeles (CA) USA
In US patent life can be extended up to 40 years 



2005-2007 patent trial_NFkB case_ Amgen vs MIT-Harvard and Ariad



Biopharmaceutical injectable 
fusion peptide between TNF 
receptor  of  IG1 for blocade
In vivo of TNF (150 kDa)
Rheumatoid arthritis
Dermatology psioriasis

patent trial_NFkB case : 2005-2007

soluble TNFrII-human Fc fusion



2005-2007: Dr. Clerc ‘s hearing US Federal Court LosAngeles CA (USA)



NFkB patent infringement : Dr. Clerc ‘s hearing @ US Federal Court 
LosAngeles CA (USA)

“Es ist alles andere als alltäglich, dass der Dozent vor dem Federal Court sein 
Patent verteitigen musste” dixit Rafael Müller MScPharm University of Basel 
Switzerland

Prof Roger G Clerc The Making of an Innovative Medicne BIO698



NFkB patent infringement : Dr. Clerc ‘s hearing @ US Federal Court 
LosAngeles CA (USA)

“Es ist alles andere als alltäglich, dass der Dozent vor dem Federal Court sein 
Patent verteitigen musste” dixit Rafael Müller MScPharm University of Basel 
Switzerland

Prof Roger G Clerc The Making of an Innovative Medicne BIO698



Biomedical research : team work is a must
Intellectual property belongs to the team !



Breaking news : who owns a Crispr/Cas9 case patent ? debate !

News and Views : Nature (2017) 543:296-297
East coast vs west coast ?



Whose discovery is it ? the CRISPR heroes !  

Leford H.2017. Nature 541. 280-282



Patent trial_Crispr/Cas9 case_hot debate today !



Natural products property

WORKSHOP



Who owns natural products intellectual property ?  eg taxol



Who owns natural products property ? – eg taxol

The discovery of taxol, its characterization and costly many synthesis steps 
large scale production - paclitaxel® eg. 6 g amounts to CHF 150.000.-

How changing ownership of the mostly used anti-cancer drug affects pharma 
and the patients

How do you address the intellectual property of natural products used in the 
pharmacopoedia ; is the country of origin owner of the intellectual property ?

Effect of privatization of intellectual property affects the pricing of medicine 
and patients at large

WORKSHOP



Who owns natural products property ?

natural product became NATURALPRODUCT
WORKSHOP



Medicine pricing : how much may potentially life saving drugs cost ?
what is the price of a living human ?



Medicine pricing : how much may potentially life saving drugs cost ?
what is the price of a few months life extension ? at what patient life quality ?



Medicine pricing : how much may potentially life saving drugs cost ?
eg. Kymriah (CAR-T) price tag 475 106 $ relapsed or refractory (r/r) B-cell acute lymphoblastic leukemia (ALL)

eg. a soccer player : is 121 >106 € the price tag of a human life ?



Gene therapy : spinal muscular atrophy innovative medicine

Spi



Zolgensma: spinal muscular atrophy innovative gene therapy medicine :
pay for performance pricing policy

Adeno-associated viral dependent SMN expression gene therapy indicated for the 
treatment of pediatric patient less than 2 years of age with spinal muscular atrophy 

(SMA) with bi-allelic mutations in the survival motor neuron 1 (SMN1) gene.



Translational oncology research - cell therapies CAR-T cells Kymriah®
pay for performance pricing policy

• the development of genetically engineered cells that specifically target tumor 
antigens is one of the most promising recent strategies in the field of 
immuno-oncology.

• harnessing the patient’s own immune system to effectively target and kill 
cancer cells (eg chimeric antigen receptor (CAR-T) or T-cell receptor (TCR) 
modified to recognize tumor associated antigens                                         
have shown remarkable success in liquid tumor                                       
clinical trials. Next generation strategies will                                            
follow with targeting solid tumors.

FDA approved for Acute lymphocytic leukemia (ALL), a fast-growing cancer of lymphocyte-
forming cells called lymphoblasts. Cost CHF460.000.— Tox warning: cytokine storm Actemra 
tocilizumab as « antidote »

BREAKING NEWS



Career jump : create a spin off / pharma start up 

• Grégoire Michielin
MD PhD at UNIL 
EPFL made his 
dream come true : 
the creation of a 
pharma start up 
during his MD PhD 
thesis @ EPFL

• 2023 “his” START-
UP was born : 
Naialabs
Pharmaceuticals 
Inc.

• Business case built 
up on a micro 
fluidic platform 
MiTOMi®



Career jump : create a spin off / pharma start up 

• Nathalie 
Brandenberg PhD 
at EPFL made her 
dream come true : 
the creation of a 
pharma start up 
during her PhD 
thesis @ EPFL

• 2016 “her” START-
UP was born : 
SunBioscience Inc. 
Business case built 
up on a organoids 
plug and pay 
platform Grid3D®



Career jump : create a spin off / pharma start up 

• Ruben Herrendorff PhD at UNIBAS made his dream come true : the 
creation of a pharma start up during his PhD thesis @ UNIBAS Dept
of Pharmaceutical Sciences 

• 2015 “his” START-UP was born : Polyneuron Pharmaceuticals Inc.
• Business case built up on a glycopolymer platform to block/decoy 

autoantibodies in rare autoimmune diseases (www.polyneuron.com)
• Debilitating demyelination of motor and sensory neurons

http://www.polyneuron.com)/


Career jump : create a spin off / pharma start up 

• Ruben Herrendorff PhD at UNIBAS made his dream come true : the creation of a pharma 
start up during his PhD thesis @ UNIBAS

Proc Natl Acad Sci U S A. 2017 May 2;114(18):E3689-E3698. 
doi: 10.1073/pnas.1619386114. Epub 2017 Apr 17.



EPFL TTO (technology transfer office) teaches you on intellectual property
ENG-623



Section 11


