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Oral Drug Absorption: - 

The oral route of administration is the most common and popular route of drug 

dosing. The oral dosage form must be designed to account for extreme pH 

ranges, the presence or absence of food, degradative enzymes, varying drug 

permeability in the different regions of the intestine, and motility of the 

gastrointestinal tract. 

1- Drug Absorption in the Gastrointestinal Tract:  

•Drugs may be absorbed by passive diffusion from all parts of the alimentary 

canal including sublingual, buccal, GI, and rectal absorption. For most drugs, 

the optimum site for drug absorption after oral administration is the upper 

portion of the small intestine or duodenum region.  

The unique anatomy of the  duodenum provides an immense  surface area for 

the drug to diffuse  passively. 

 

 



Figure 8: three mechanisms for  increasing surface area of the small  Intestine, 

due to folds of Kerkring,  villi, and microvilli 



•The large surface area of the duodenum is due to the presence of valve-like 
folds in the mucous membrane on which are small projections known as villi. 
These also contain even smaller projections known as microvilli, forming a 
brush border. In addition, the duodenal region is highly perfused with a 
network of capillaries, which helps maintain a concentration gradient from the 
intestinal lumen and plasma circulation. 
2- Gastrointestinal Motility: 
•For drugs given orally, an anatomic absorption window may exist within the 
GI tract in which the drug is efficiently absorbed. Drugs contained in a 
nonbiodegradable controlled release dosage form should be completely 
released into this absorption window to be absorbed before the movement of 
the dosage form into the large bowel. 
 

•The transit time of the drug in the GI tract depends on |1| the physicochemical 
and pharmacologic properties of the drug, |2| the type of dosage form and |3| 
various physiologic factors.  

 



Movement of the drug within the GI tract depends on whether;  

1- the alimentary canal is in the fasted / interdigestive state, alternating cycles 

of activity known as the migrating motor complex (MMC) act as a propulsive 

movement that empties the upper GI tract to the cecum. Initially, the 

alimentary canal is quiescent. Then, irregular contractions followed by regular 

contractions with high amplitude (housekeeper waves) push any residual 

contents distally or farther down the alimentary canal. 

2- the alimentary canal is in the fed state, the migrating motor complex is 

replaced by irregular contractions, which have the effect of mixing intestinal 

contents and advancing the intestinal stream toward the colon in short 

segments. The pylorus and ileocecal valves prevent regurgitation or movement 

of food from the distal to the proximal direction. 

 



3- Gastric Emptying Time:  

•Because the duodenum has the greatest capacity for the 

absorption of drugs from the GI tract, a delay in the 

gastric emptying time for the drug to reach the 

duodenum will slow the rate and possibly the extent of 

drug absorption, thereby prolonging the onset time for 

the drug. Some drugs (e.g.; penicillin) are unstable in 

acid and decompose if stomach emptying is delayed. 

Other drugs (e.g.; aspirin) may irritate the gastric 

mucosa during prolonged contact.  



•Factors that tend to delay gastric emptying include; |1| 

consumption of meals high in fat, |2| cold beverages and |3| 

anticholinergic drugs. Liquids and particles < 1 mm are not 

retained in the stomach, because they are believed to be emptied 

due to a slightly higher basal pressure in the stomach over the 

duodenum. Gastric emptying rate for 50 % content concerning 

liquids within  30 minutes,  undigestible solids within 154 

minutes and digestible solids within 3 – 4 hours. Large particles, 

including tablets and capsules, are delayed from emptying for 3 – 

6 hours by the presence of food in the stomach.  

 

 



4- Intestinal Motility:  

•Normal peristaltic movements mix the contents of the duodenum, bringing the 

drug particles into intimate contact with the intestinal mucosal cells. The drug 

must have a sufficient time residence time at the absorption site for optimum 

absorption. In the case of high motility in the intestinal tract, as in diarrhea, the 

drug has a very brief residence time and less opportunity for adequate 

absorption. 

 

•A drug may take about 4 – 8 hours to pass through the stomach and small 

intestine during the fasting state. During the fed state, small intestine transit 

time (SITT) may take 8 – 12 hours.  

 

 



•For modified-release or controlled-dosage forms, which slowly release the 

drug over an extended period of time, the dosage form must stay within a 

certain segment of the intestinal tract so that the drug contents are released and 

absorbed before loss of the dosage form in the feces. 

 

•The mean colon transit time was 35 hours, with 11.3 hours for the right 

(ascending transverse portion), 11.4 hours for the left (descending and portion 

of the transverse), and 12.4 hours for the recto sigmoid colon. Dietary fiber has 

the greatest effect on colonic transit. Dietary fiber increases fecal weight, 

partly by retaining water and partly by increasing bacterial mass. 

 



Perfusion of the Gastrointestinal Tract:  

•The blood flow to the GI tract is important in carrying absorbed drug to the 

systemic circulation. A large network of capillaries and lymphatic vessels 

perfuse the duodenal region and peritoneum. The splanchnic circulation 

receives about 28%  of the cardiac output and is increased after meals.  

 

•Once the drug is absorbed from the small intestine, it enters via the mesenteric 

vessels to the hepatic portal vein and the liver prior to reaching the systemic 

circulation. Any decrease in mesenteric blood flow, as in the case of congestive 

heart failure, will decrease the rate of drug removal from the intestinal tract, 

thereby reducing the rate of drug bioavailability. 

 



•The role of the lymphatic circulation in drug absorption is well established via 

the lacteal or lymphatic vessels under the microvilli and hence bypasses the 

first-pass effect due to liver metabolism, because drug absorption through the 

hepatic-portal vein is avoided.  

 

•The lymphatics are important in the absorption of dietary lipids and may be 

partially responsible for the absorption of some lipophilic drugs. Many poorly 

water-soluble drugs are soluble in oil and lipids, which may dissolve in 

chylomicrons and be absorbed systemically via the lymphatic system.  

 



Effect of Food on Gastrointestinal Drug Absorption: 

•Digested foods contain amino acids, fatty acids, and many nutrients that may 

affect intestinal pH and solubility of drugs. Some effects of food on the 

bioavailability of a drug from a drug product include: 

1- Delay in gastric emptying. 

2- Stimulation of bile flow. 

3- A change in the pH of the GI tract. 

4- An increase in splanchnic blood flow. 

5- A change in luminal metabolism of the drug substance. 

6- Physical or chemical interaction of the meal with the drug product or drug 

substance. 
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