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Lec. 4                biopharmacy 

Physiologic Factors Related to Drug Absorption 
Drug Absorption and Design of a Drug Product: - 
•Major considerations in a dug product design include; |1| the therapeutic objective, |2| the 
application site and |3| systemic drug absorption from the application site. The systemic 
absorption of a drug is dependent on |1| the physicochemical properties of the drug, |2| the 
nature of the drug product and |3| the anatomy and physiology of the drug absorption site. 
Route of Drug Administration: - 
•Drugs may be given by parenteral, enteral, inhalation, intranasal, transdermal 
(percutaneous), or intranasal route for systemic absorption. Each route of drug 
administration has certain advantages and disadvantages. The systemic availability and onset 
of drug action are affected by |1| blood flow at the administration site, |2| the 
physicochemical characteristics of the drug and the drug product and |3| by any 
pathophysiologic condition at the absorption site.  
 

•After a drug is systemically absorbed, drug distribution and clearance follow normal 
physiological conditions of the body. Drug distribution and clearance are not usually altered 
by the drug formulation but may be altered by pathology, genetic polymorphism, and drug–
drug interactions 

 



Table 1: Common Routes of Drug Administration 





Nature of Cell Membranes: - 

•After oral administration, drug molecules must cross the intestinal epithelium 

by going either through or between the epithelial cells to reach the systemic 

circulation. The permeability of a drug at the absorption site into the systemic 

circulation is intimately related to |1| the molecular structure and properties of 

the drug and to |2| the physical and biochemical properties of the cell 

membranes.  

 

•Once in the plasma, the drug may act directly or have to cross biological 

membranes to reach the site of action. Therefore, biological membranes 

potentially pose a significant barrier to drug delivery. 

 



•Transcellular absorption is the process of drug movement across a cell, 
whereas paracellular drug diffusion some polar molecules may not be able to 
traverse the cell membrane but, instead, go through gaps or tight junctions 
between cells.  
Figure 1: intestinal  epithelial transporters 
 

 

 

 

 
•Functionally, cell membranes are semipermeable partitions that act as 
selective barriers to the passage of molecules. Water, some selected small 
molecules, and lipid-soluble molecules pass through such membranes, whereas 
highly charged molecules and large molecules, such as proteins and protein-
bound drugs, do not.  

 



The structure of cell membrane theories: 
1- The lipid bilayer / unit membrane theory; originally proposed by Davson and 
Danielli (1952), considers the plasma membrane to be composed of two layers of 
phospholipid between two surface layers of proteins, with the hydrophilic “head” 
groups of the phospholipids facing the protein layers and the hydrophobic “tail” 
groups of the phospholipids aligned in the interior. This theory explains the 
observation that lipid-soluble drugs tend to penetrate cell membranes more easily 
than polar molecules. 
However, the bilayer cell membrane structure does not account for the diffusion of 
water, small-molecular-weight molecules such as urea, and certain charged ions. 
 
2- The fluid mosaic model; proposed by Singer and Nicolson (1972), explains the 
transcellular diffusion of polar molecules. According to this model, the cell 
membrane consists of globular proteins embedded in a dynamic fluid, lipid bilayer 
matrix. These proteins provide a pathway for the selective transfer of certain polar 
molecules and charged ions through the lipid barrier.  

 



As shown in figure 2, transmembrane proteins are interdispersed throughout 

the membrane. Two types of pores of about 10 nm and 50 to 70 nm were 

inferred to be present in membranes and provide a channel through which 

water, ions, and dissolved solutes such as urea may move across. 

 Figure 2: model of the plasma membrane including proteins  and 

carbohydrates as well as  lipids 
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