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Drug Discovery and  
BioMedical research  
in the 21st century?  

 
The third revolution     



The first revolution: 
The era of incidental discoveries 

1930s-1960s 
 

Clinical observation 
at times dates back to old times  

followed by isolation of the active ingredient  
and only last –  

understanding the mechanism of action    
 



Aspirin  

Felix Hoffman 



Penicillin 

http://www.pharma.unibas.ch/bio/img/Research/penicillin_g_link.jpg
http://upload.wikimedia.org/wikipedia/commons/8/8a/Faroe_stamp_079_europe_(fleming).jpg
http://upload.wikimedia.org/wikipedia/commons/c/cc/PenicillinPSAedit.jpg
http://upload.wikimedia.org/wikipedia/commons/4/42/Penicillin-G_3D.png


The second revolution 
1970s-2000s 

   
High throughput – brute force screening 
of large libraries of chemical compounds 



Statins 

Akira Endo 

http://en.wikipedia.org/wiki/File:Jp_endo.jpg


The third revolution: 
2000s- 

 
The era of planning -   

understanding the mechanisms first,  
followed by targeted drug design 

  



http://www.time.com/time/magazine/0,9263,7601010115,00.html
http://www.time.com/time/magazine/0,9263,7601030217,00.html


Current medicine –  
 
One size fits all  



Future  
medicine-  
Targeted and 
Personally  
“fitted” and  
medicine –  
 
 
Personalized Medicine   



The key element in personalized medicine is  
to be able to identify new “personal” drug targets 

- predict the responders and the  
non-responders, treat the responders  

and develop new drugs aiming at new targets  
to the non-responders   



http://www.time.com/time/magazine/0,9263,7601020218,00.html


Breast Cancer – Estrogen Receptor Negative and Positive (predicts sensitivity to Tamoxifen)  

Future  
medicine-  
Targeted and 
Personally  
“fitted” and  
medicine -  
Personalized Medicine   



Herceptin (targeted)  



Gleevec 
(Imatinib) 
Treating CML 
(by inhibiting  
BCR-ABL)  

 
 
 
  

(targeted) 



Size of the entire  
Human Genome = 
3 Billion Bases  
 
 
 

The  
Human Genome  



Sequencing of the  
individual human genome  
will be converted into  
an yet another tool in the  
Diagnostic, therapeutic,  
and prognostic toolkit   





The journey into the  
complexity of life  is one of 
the greatest challenges  
of our century and will 
succeed only if we shall 
collaborate internationally 
and manage to cross 
disciplines  - all on a large 
scale     
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