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Pharmacokinetics
Pharmacokinetic characteristics of drug molecules 

concern the processes of absorption, distribution, 

metabolism, and excretion.
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The biodisposition of a drug involves its 

permeation across cellular membrane barriers.

Safety

Elimination

Efficacy

Safety



• Concerns the processes of entry of a drug 

into the systemic circulation from the site 

of its administration .
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1. Diffusion of unionized drugs

2. Diffusion of drugs that are weak electrolytes

3. Active transport

4. Filtration

5. Facilitated diffusion

Q1- Drug transport across membranes by :



Q1- Drug transport across membranes by :

•Three (of four) ways for drugs to cross lipid 

membranes.  

•Diffusion through lipid membrane is the most 

important.  



1. Diffusion through lipids (lipid membrane ) 

is the most important.  

2. Diffusion through aqueous channels is not 

important because the channels are only 0.4nm wide and 

most drugs are at least 1nm in diameter.  

3. Carrier mechanisms for specific compounds like 

A.A and sugars. 

4. Pinocytosis which is important for large lipid soluble 

molecules like some vitamins 

Three (of four) ways for drugs to cross lipid 

membranes.  



1-Diffusion of unionized drugs

1-Diffusion of unionized drugs is 

the most common and most 

important mode of traversing 

biologic ( Lipid ) membranes; 

drugs diffuse passively down their 

concentration gradient.  



• Many drugs are 
•weak acids (proton donor)
•weak bases (proton acceptor)
• =weak dissociation  in solvent

•(organic VS aqoues solvents )

• it can exist in either

• non ionized 

• ionized 

2-Diffusion of drugs that are weak electrolytes



3. Active transport is an energy-dependent process that can move drugs 

against a concentration gradient, as in protein-mediated transport 

systems. Active transport occurs in only one direction and is saturable.

sugars, amino acids,and nucleosides.

3. Active transport



Because both ionised and unionised

solutes readily pass across the capillary

wall,

the influence of pH on intramuscular

and subcutaneous absorption of drugs is

likely to be far less significant.

4. Filtration at the capillary walls
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a much more loosely knit structure than the
epithelial lining of the gastrointestinal tract, allows
the rapid passage of all molecules below a molecular
weight of about 5000, whether ionised or unionised.

4. Filtration at the capillary walls



is movement of a substance down a 

concentration gradient.

Facilitated diffusion is 

•carrier-mediated, 

•specific, and 

•saturable; 

•it does not require energy.

5. Facilitated diffusion



• Many drugs are 
•weak acids (proton donor)
•weak bases (proton acceptor)
• =weak dissociation  in solvent,

•thus it can exist in either

• non ionized 

• ionized forms

2-Diffusion of drugs that are weak electrolytes



• Many drugs are weak acids (proton donor) or 

weak bases (proton acceptor) =weak dissociation  

in solvent, thus it can exist in either non ionized 

or ionized forms in an equilibrium , depending 

on;an equilibrium , depending on;

• the pH of the environment (stomach is acidic & SI 

is ?

• the pKa (the pH at which the molecule is 50% 

ionized and 50% non ionized )

•Only the unionized form of a drug can diffuse to any 

significant degree across biologic (Lipid ) membranes.

2-Diffusion of drugs that are weak electrolytes



• Many drugs are weak acids (proton donor) or 

weak bases (proton acceptor) =weak dissociation  

in solvent, thus it can exist in either non ionized 

or ionized forms in an equilibrium , depending 

on;
• the pH of the environment (stomach is acidic & SI 

is ?

• the pKa (the pH at which the molecule is 50% 

ionized and 50% non ionized )

•Only the unionized form of a drug can diffuse to 

any significant degree across biologic (Lipid ) 

membranes.

2-Diffusion of drugs that are weak electrolytes
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To be continued 


