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Absorption mechanism..continue. 

2- Carrier – Mediated Transport: systems present in the body, especially in 
the intestine for the absorption of ions and nutrients required by the body. 
 
3- Active Transport: is a carrier-mediated transmembrane process that plays 
an important role in the gastrointestinal absorption and in renal and biliary 
secretion of many drugs and metabolites. A few lipid-insoluble drugs that 
resemble natural physiologic metabolites (e.g.; 5-fluorouracil) are absorbed 
from the gastrointestinal tract by this process. 
 

•Active transport is characterized by the ability to transport drug against a 
concentration gradient (i.e.; from regions of low drug concentrations to regions 
of high drug concentrations). Therefore, this is an energy-consuming system. 
In addition, active transport is a specialized process requiring a carrier that 
binds the drug to form a carrier–drug complex that shuttles the drug across the 
membrane and then dissociates the drug on the other side of the membrane. 

 



Figure 4: hypothetical carrier-mediated  transport process 
 
 
 
 
 
 
 
•Because only a fixed number of carrier molecules are available, all the 
binding sites on the carrier may become saturated if the drug concentration 
gets very high. A drug absorbed by passive diffusion, the rate of absorption 
increases in a linear relationship to drug concentration (first-order rate). In 
contrast, for drugs that are absorbed by a carrier-mediated process, the rate of 
drug absorption increases with drug concentration until the carrier molecules 
are completely saturated. At higher drug concentrations, the rate of drug 
absorption remains constant, or zero order. 
 

 



4- Facilitated Diffusion:  

is also a carrier-mediated transport system, differing from active 

transport in that the drug moves along a concentration gradient 

(i.e., moves from a region of high drug concentration to a region 

of low drug concentration). Therefore, this system does not 

require energy input. 

 However, because this system is carrier mediated, it is saturable 

and structurally selective for the drug and shows competition 

kinetics for drugs of similar structure. In terms of drug 

absorption, facilitated diffusion seems to play a very minor role. 

 



5- Transporters and Carrier-Mediated Intestinal Absorption: various 

carrier-mediated systems (transporters) are present at the intestinal brush 

border and basolateral membrane for the absorption of specific ions and 

nutrients essential for the body. They either increase drug absorption (influx 

transporter) or decrease drug absorption (efflux transporter). 

 

•Influx transporters: genetically more than 400 membrane transporters in 

two major superfamilies—ATP-binding cassette (ABC) and solute carrier 

(SLC)—have been annotated in the human genome. Many drugs are absorbed 

by carrier system because of the structural similarity to natural substrates or 

simply because they encounter the transporters located in specific part of the 

GI tract. 

 



Table 3: intestine transporters and examples of drugs transported 



•Efflux transporters: many of the efflux transporters in the GI tract are membrane 
proteins located strategically in membranes to protect the body from influx of 
undesirable substrates [(e.g.; multidrug-resistance associated protein [MDR1] or 
alias as P-gp (ATP binding cassette (ABC) subfamily) and named as ABCB1)] and 
also effluxing drug out and causing treatment resistance in some cell lines 
[expressed in cancerous cells]. [P-gp inhibitors should be carefully evaluated before coadministration 

with a P-gp substrate drug] 

•P-gp has been identified in the intestine and reduces apparent intestinal epithelial 
cell permeability from lumen to blood for various lipophilic or cytotoxic drugs. P-
gp is present in various human tissues and ranked relative level to that in KB-3-1 
cells, as follows: |1| Adrenal medulla (> 500-fold); |2| adrenal (160-fold); |3| kidney 
medulla (75-fold); |4| kidney (50-fold); |5| colon (31-fold); |6| liver (25-fold); |7| 
lung, jejunum, and rectum (20-fold); |8| brain (12-fold); |9| prostate (8-fold); and so 
on, including skin, esophagus, stomach, ovary, muscle, heart, and kidney cortex. 
The widespread presence of P-gp in the body appears to be related to its defensive 
role in effluxing drugs and other xenobiotics out of different cells and vital body 
organs. 

 



6- Vesicular Transport: is the process of engulfing particles or dissolved 

materials by the cell and classify into: pinocytosis refers to the engulfment of 

small solutes or fluid and phagocytosis refers to the engulfment of larger 

particles or macromolecules, generally by macrophages, whereas endocytosis 

and exocytosis are the processes of moving specific macromolecules into and 

out of a cell, respectively. 

 

•During pinocytosis or phagocytosis, the cell membrane invaginates to 

surround the material and then engulfs the material, incorporating it inside the 

cell. Subsequently, the cell membrane containing the material forms a vesicle 

or vacuole within the cell. 

 



•Pinocytosis is a cellular process that permits the active transport of fluid from 

outside the cell through the membrane surrounding the cell into the inside of 

the cell. Tiny incuppings called caveolae (little caves) in the surface of the cell 

close and then pinch off to form pinosomes, little fluid-filled bubbles, that are 

free within the cytoplasm of the cell. 

 

•E.g.; of exocytosis is the transport of a protein such as insulin from insulin-

producing cells of the pancreas into the extracellular space. The insulin 

molecules are first packaged into intracellular vesicles, which then fuse with 

the plasma membrane to release the insulin outside the cell. 

 



7- Pore (Convective) Transport: Very small molecules (such as urea, water, 

and sugars) are able to cross cell membranes rapidly, as if the membrane 

contained channels or pores. The model of drug permeation through aqueous 

pores is used to explain renal excretion of drugs and the uptake of drugs into 

the liver. 

 

•A certain type of protein called a transport protein may form an open 

channel across the lipid membrane of the cell. Small molecules including 

drugs move through the channel by diffusion more rapidly than at other parts 

of the membrane. 

 



8- Ion – Pair Formation: strong electrolyte drugs are highly ionized or 

charged molecules, such as quaternary nitrogen compounds with extreme pKa 

values. They maintained their charge at all physiologic pH values and 

penetrate membranes poorly. When the ionized drug is linked with an 

oppositely charged ion, an ion pair is formed in which the overall charge of the 

pair is neutral. This neutral drug complex diffuses more easily across the 

membrane (e.g.; propranolol with oleic acid, and quinine with hexylsalicylate). 

 

•An interesting application of ion pairs is the complexation of amphotericin B 

and DSPG (disteroylphosphatidylglycerol) in some amphotericin B/liposome 

products. Ion pairing may transiently alter distribution, reduce high plasma 

free drug concentration, and reduce renal toxicity. 
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