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Rational Drug Discovery Strategies

Structural Design of New Chemical Entities (NCE’s)
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Introduction

• Drug:  Any substance that brings about a 
change in biologic function through its 
chemical action.  Alters state in the body.

• Pharmacology:  the effect of a drug 
(chemical) on the body (living system).

• Toxicology:  undesirable effects of drugs 
• Receptor:  Specific molecule that drug may 

interact with that plays a regulatory role
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P h a r m a c o l o g y

A synthesis of several biomedical sciences….

…but unique in its own right

General Concepts

Drug Dose
Administration

Drug Effect
or Response

Pharmaceutical

Pharmacokinetics

Pharmacodynamics

Pharmacotherapeutics

Disintegration
of Drug

Absorption/distribution
metabolism/excretion

Drug/Receptor
Interaction

Two important and interrelated areas:

v Pharmacokinetics: study of the absorption, distr ibution,
metabol ism and excret ion of drugs.

v Pharmacodynamics :  study of the molecular,  biochemical,  

and physiology effects of drugs on cel lular systems and 
their  mechanisms of act ion.

P h a r m a c o l o g y :  I t s  S c o p e
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• Bioavailability
• Onset of drug action
• Drug half-life
• Timing of the peak effect
• Duration of drug effects
• Metabolism or biotransformation of the drug
• Site of excretion

Pharmacokinetic Principles
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Pharmacokinetics
• Drug molecules interact with target sites to effect 

the nervous system
– The drug must be absorbed into the bloodstream and 

then carried to the target site(s)
• Pharmacokinetics is the study of drug absorption, 

distribution within body, and drug elimination
– Absorption depends on the route of administration
– Drug distribution depends on how soluble the drug 

molecule is in fat (to pass through membranes) and on 
the extent to which the drug binds to blood proteins 
(albumin)

– Drug elimination is accomplished by excretion into 
urine and/or by inactivation by enzymes in the liver Dose
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Pharmacokinetics

ADME
A= Absorption
D = Distribution
M = Metabolism
E = Elimination

Pharmacokinetic Principles What Happens After Drug 
Administration?

Drug at site 
of administration

Drug in plasma

Drug/metabolites
in urine, feces, bile

Drug/metabolites

in tissues

1. Absorption

2. Distribution

4. Elimination

3. Metabolism


