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3.3 Specialized Transport 
 
This can be carrier mediated or by pinocytosis. 
 
a) Carrier transport 
 

i) Active carrier transport 
ii) Facilitated diffusion/transport 
 

b) Pinocytosis 
 
a) Carrier transport:- 
 
The drug combines with a carrier present in the membrane and the complex then translocates from 
one face of the membrane to the other. The host membranes/protein serves as carrier or transporters 
for ions, nutrients, metabolites, transmitters etc across the membrane. Carrier transport is specific, 
saturable and competitively inhibited by analogues which utilize the same carrier. This is of two types. 
 
i) Active transport:- 
 
This movement process occurs against the concentration gradient and is inhibited by metabolic 
poisons. Where energy is requires for electrochemical gradient from lower to higher concentration e. 
g. levodopa and methyldopa. 
 
ii) Facilitated diffusion:- 
 
This proceeds more rapidly than simple diffusion and translocates even nondiffusible substrates, there 
is no need of energy for the transports of drugs and the transports also goes to direction of 
electrochemical gradient from higher to lower concentration.  
 
b) Pinocytosis:- 
 
It is the process of transport across the cell in a particulate form by formation of vesicles (small & 
hollow bag like structure in body). This is applicable to proteins and other big molecules, and 
contributes little to transport of most drugs. 
 

3.4 Absorption  
 
Absorption derived from (Absorb means, intake or accept & formation means process). 
  
Generally, absorption, the process of solid, liquid, gas or other substance being taken in any route 
that is called absorption e. g. plant absorb oxygen. In pharmacological definition absorption is 
movement of the unchanged drug from its site of administration (oral, IV, IM, topical and skin etc) into 
the systemic circulation (blood, fluid and tissue, etc).  
 
Classification:-  
 

i. Enternal route 
ii. Parenteral route 
iii. Topical route 

 
i. Enternal route: -  
 
By these routes the drug is the epithelial lining of the gastrointestinal tract, sublingual or buccal and 
also rectal. No ionized lipid soluble drugs are readily absorbed from stomach as well as intestine at 
rates proportional to their lipid: water partition coefficient.   
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ii. Parenteral route: -  
 
Par-beyond, Enternal-Intestinal, 
By these routes the drug is deposited directly in the vein, blood, fluid and tissue, in the vicinity of the 
capillaries (e. g. Intravenous, Intramuscular, Intradermal, Intraspinal and Intraarticular etc) lipid soluble 
drugs pass readily across the whole surface of the capillary endothelium.   
 
iii. Topical route:- 
 
In these routes (skin, eye, ear, nose, inhalation, cornea, mucus membrane and intravaginal) the 
systemic absorption after topical application depends primarily on lipid solubility of drugs. 
 
The factors affecting GI absorption of a drug are:- 
 

A) Physicochemical factors: - Including factors relating to the physical and chemical properties 
of the drug and dosage form characteristics and pharmaceutical ingredients. 

1) Drug solubility and dissolution rate 
2) Particle size and effective surface area 
3) Polymorphism and amorphism 
4) Salt form of the drug 
5) Pseudo polymorphism (hydrate/solvates) 
6) Lipophilicity of the drug 
7) pKa of the drug and gastrointestinal pH 
8) drug stability 
9) Stereochemical nature of the drug 

 
B) Pharmaceutical (Manufacturing) factors:- 

1) Buffer  
2) Pharmaceutical ingredients (excipients/adjuvant) 
3) Nature and type of dosage form 
4) Product age and storage condition 

 
C) Biological (Patient related) factors:- 

1) Age 
2) Sex (male/female) 
3) Species (man/animal/insect) 
4) Disease state 
5) Route of drug administration 
6) Gastrointestinal pH 

 

3.5 Factor Affecting Absorption 
 

These are some another factor, which is played a major role in absorption. 
 

i. Aqueous solubility 
ii. Concentration 
iii. Area of absorbing surface 
iv. Vascularity of the absorbing surface 
v. Route of administration 

 

i) Aqueous solubility:-  
 

Solid dosage form drugs given as watery solution is absorbed faster than when the same is given in 
solid form or as oily solution. 
 

ii) Concentration:- 
  
Drug given as concentrated solution is absorbed faster than from dilute solution. 



 
 
 

Basic Concepts in Pharmacology 
Pharmacokinetics 

(Pharmacon- Drug, Kinesis- Movement/motion) 
 

 
17 

 

iii) Area of absorbing surface:-  
 
Larger is the surface area, faster is the absorption. 
 
iv) Vascularity of the absorbing surface:-  
 
Blood circulation removes the drug from the site of absorption and maintains the concentration 
gradient across the absorbing surface.  
 
v) Route of administration:-  
 
This affects drug absorption, because each route has its own peculiarities e. g. oral, topical and 
subcutaneous. 
 

3.6 Distribution  
 
Distribute- to share, separate and divided any things, 
 
Distribution provides information on the extent/amount and time course of tissue accumulation and the 
elimination of drug and/or its metabolites. The disposition of drug into the organs and tissues via 
circulation depends upon the nature of the drug. The more lipophilic the drug is, the better will be the 
distribution into the organs and tissues. 
 
After absorption of drugs enters or passes through the various body fluid compartments such as 
blood, plasma, tissue and fluid, which is called distribution. On the other way it is a reversible transfer 
of drugs between one compartment to anther compartment. Distribution carried out by the one 
compartment is blood or plasma and another compartment is extra vascular fluids and other body 
tissues.   
 

 
 

Fig. 4. Illustration of the concept of apparent volume of distribution (V). In this example, 1000 
mg of drug injected i.v. produces steady-state plasma concentration of 50 mg/L, apparent 

volume of distribution is 20 L 
 
Volume of distribution:- 
 
The volume of distribution (Vd), also known as apparent volume of distribution, is a pharmacological, 
theoretical volume that the total amount of administered drug would have to provide the same 
concentration as it is in blood plasma. If the amount of drug (X) and the resulting concentration (C) are 
known, then the volume of distribution (Vd) can be calculated using the simplified equations. 
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