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                       3 Main Approaches to Drug Discovery 

 

 

 
1.  I. Prigogine (1917-2003) divides structures into two classes – Equilibrium (e.g., chair, DNA sequences) and 

Dissipative Structures (e.g.,  flame of a candle, concentration gradients).  “Life is dissipative structure.” 

2.   Paracelsus (1493-1541): “The dose makes the poison.” 

3.  The Paracelus–Prigogine Principle of Medical Science:  “Dissipative structures make medicines or 

poisons.” 

 

Approach 

Drug Target 

Equilibrium Structures 

(e.g., receptors) 

Dissipative Structures 

(e.g., action potentials) 

Top-Down  

(e.g., herbal medicine) 

 

- 

 

+ 

Bottom-Up 

(e.g., molecular pharmacology, receptor pharmacology) 

 

+ 

 

- 

Hybrid (or Complementary) 

(e.g., ‘ribonoscopic theragnotics’ [S. Ji, conformon.net]) 

 

+ 

 

+ 

Paracelsus (1493-1541)                                                                                                                        Prigogine (1917-1541) 



Sample Preparation 



The mRNA fold changes in breast tumor tissues of 20 patients 

before (BE) and after drug treatment (AF) 



The Theoretical Model of the Living Cell, the Bhopalator, 
proposed in Bhopal in 1983,  

as a Self-Organizing Chemical Reaction-Diffusion System 



9 Mechanisms of Responses of Tumor Cells to Anti-Cancer Drugs 

 
ΔT = mRNA changes due to tumor; ΔD = mRNA changes due to drug treatment  

 

α° = arcTan (ΔD/ΔT) 







mRNA Level Data Processed to Reveal the Therapeutic 

Effects of Doxorubicin on 20 Breast Cancer Patients 



Poisson Distribution 

  A discrete probability distribution that expresses the probability of a 

given number of events, k,  occurring in a fixed interval of time and/or 

space if these events occur with a known average rate, μ, and 

independently of the time since the last event. 

  f(k; λ)  = ((λk/k!)e-λ 

 

 

 

 

  



Poisson distributions of beneficial and harmful 

mechanisms 



The Micro-Therapeutic Index vs. Survival Month Plot 



The Derivation of the Planck Distribution Law 



Single-Molecule Enzyme Turnover Time Histogram  

fits the Planck Distribution 



The Quantization of  Energy Levels in Atoms and 

Enzymes 



Laser vs. Raser 

 
Laser = Light Amplification by Stimulated Emission of Radiation 

Raser = Rate Amplification by Substrate-Enhancement of reaction Rates)  



The Planck Distribution as a Universal Pattern Recognizer 

 y = (a/(Ax + B)5)/(e b/(Ax + B) -1) 
classifying each pattern in terms of the numerical values of a, b, A and B. 





The Planck Distribution as a Classifier of Metabolic Patterns 

in Tumor Tissues Before and After Drug Treatment 



Conclusions 

•  The microarray technique or its equivalent, when used in combination with 

mathematical tools such as Poisson and Planckian distribution laws, will 

enable biomedical scientists to discover anti-cancer drugs without knowing 

detailed underlying molecular mechanisms. 

• The same microarray-based method can be utilized to identify the most 

efficacious anti-cancer drugs for individual patients. 

• There are no genes uniquely responsible for tumorigenesis, hence no single 

anti-cancer drug applicable to all cancer patients: Personalized medicine is 

inevitable.   


