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Introduction to Biopharmaceutics and Pharmacokinetics 

•Drug products (such as solids like tablets, capsules, - semisolids like 

ointments, creams, - liquids like suspensions, emulsions, … etc) for systemic 

or local therapeutic activity are delivery systems that release and deliver drug 

to the site of action. 

 

•Biopharmaceutics examines the interrelationship of the physical/chemical 

properties of the drug, the dosage form (drug product) in which the drug is 

given, and the route of administration on the rate and extent of systemic drug 

absorption. 

 





1- The drug in its dosage form is taken by the patient either by (an oral, 

intravenous, subcutaneous, transdermal, … etc) route of administration.  

2- The drug is released from the dosage form in a predictable and 

characterizable manner.  

3- Then, some fraction of the drug is absorbed from the site of administration 

into either the surrounding tissue, into the body (as with oral dosage forms), or 

both.  

4- Finally, the drug reaches the site of action. A pharmacologic response results 

when the drug concentration at the site of action reaches or exceeds the 

minimum effective concentration (MEC). 

 

 



•Biopharmaceutics provides the scientific basis for drug product 

design and drug product development. Each step in the 

manufacturing process of a finished dosage form may potentially 

affect the release of the drug from the drug product and the 

availability of the drug at the site of action. 

•Biopharmaceutics involves factors that influence: -  

1- the design of the drug product,  

2- stability of the drug within the drug product,  

3- the manufacture of the drug product,  

4- the release of the drug from the drug product,  

5- the rate of dissolution/release of the drug at the absorption site, 

and  

6- delivery of drug to the site of action, which may involve 

targeting a localized area (eg, colon for Crohn disease) for action 

or systemic absorption of the drug. 

 



Table 1: Biopharmaceutic Considerations in Drug Product Design 



•Pharmacokinetics is the science of the kinetics of drug absorption, 

distribution, and elimination (i.e., metabolism and excretion). The description 

of drug distribution and elimination is often termed drug disposition. 
Characterization of drug disposition is an important prerequisite for 

determination or modification of dosing regimens for individuals and groups 

of patients. 

 

•Pharmacodynamics refers to the relationship between the drug concentration 

at the site of action (receptor) and pharmacologic response, including 

biochemical and physiologic effects that influence the interaction of drug with 

the receptor. 

 



•Clinical Pharmacokinetics is the application of pharmacokinetic methods 

(both experimental and theoretical approaches) to drug therapy, involves a 

multidisciplinary approach to individually optimized dosing strategies based 

on the patient’s disease state and patient-specific considerations. 

 

•Clinical pharmacokinetics is also applied to therapeutic drug monitoring 

(TDM) for very potent drugs, such as those with a narrow therapeutic range, in 

order to optimize efficacy and to prevent any adverse toxicity. For these drugs, 

it is necessary to monitor the patient, either by monitoring plasma drug 

concentrations (e.g., theophylline) or by monitoring a specific 

pharmacodynamic endpoint such as prothrombin clotting time (e.g., warfarin). 

 

 



•Relationship of Drug Concentrations to Drug Response – 

The initiation of drug therapy starts with the manufacturer’s 

recommended dosage regimen that includes the drug dose and 

frequency of doses (e.g., 100 mg every 8 hours).  

 

•The measurement of plasma drug concentrations can confirm 

whether the drug dose was sub therapeutic due to the patient’s 

individual pharmacokinetic profile (observed by low plasma drug 

concentrations) or was not responsive to drug therapy even the 

concentrations are in the therapeutic range due to genetic 

difference in receptor response. 

 



Figure 2: relationship of drug concentrations to drug response 



•In contrast, some patients respond to drug treatment at lower drug doses that 

results in lower drug concentrations. Other patients may need higher drug 

concentrations to obtain a therapeutic effect which requires higher drug doses.  

 

•It is desirable that adverse drug responses occur at drug concentrations higher 

relative to the therapeutic drug concentrations, but for many potent drugs, 

adverse effects can also occur close to the same drug concentrations as needed 

for the therapeutic effect. 

 



•Pharmacodynamics refers to the relationship between the drug concentration at 
the site of action (receptor) and pharmacologic response, including biochemical 
and physiologic effects that influence the interaction of drug with the receptor. 
 

•Drug exposure refers to the dose (drug input to the body) and various measures 
of acute or integrated drug concentrations in plasma and other biological fluid 
(e.g., Cmax, Cmin, Css, AUC). 
 

•Drug response refers to a direct measure of the pharmacologic effect of the drug. 
Response includes a broad range of endpoints or biomarkers ranging from the 
clinically remote biomarkers (e.g., receptor occupancy) to a presumed mechanistic 
effect (e.g., ACE inhibition), to a potential or accepted surrogate (e.g., effects on 
blood pressure, lipids, or cardiac output), and to the full range of short-term or 
long-term clinical effects related to either efficacy or safety. 
 

•Toxicokinetics is the application of pharmacokinetic principles to the design, 
conduct, and interpretation of drug safety evaluation studies and in validating dose-
related exposure in animals during preclinical drug development. Toxicokinetic 
data aid in the interpretation of toxicologic findings in animals and extrapolation of 
the resulting data to humans. 

 



•Clinical toxicology is the study of adverse effects of drugs and toxic 

substances (poisons) in the body. The pharmacokinetics of a drug in an 

overmedicated (intoxicated) patient may be very different from the 

pharmacokinetics of the same drug given in lower therapeutic doses. At very 

high doses, the drug concentration in the body may saturate enzymes involved 

in the absorption, biotransformation, or active renal secretion mechanisms, 

thereby changing the pharmacokinetics from linear to nonlinear 

pharmacokinetics. 

Measurement of Drug Concentrations: - 

Because drug concentrations are an important element in determining 

individual or population pharmacokinetics, drug concentrations are measured 

in biologic samples, such as milk, saliva, plasma, and urine. 

 



•Sampling of Biologic Specimens Invasive methods include sampling blood, 

spinal fluid, synovial fluid, tissue biopsy, or any biologic material that requires 

parenteral or surgical intervention in the patient. In contrast, non-Invasive 
methods include sampling of urine, saliva, feces, expired air, or any biologic 

material that can be obtained without parenteral or surgical intervention. 

 

•Drug Concentrations in Blood, Plasma, or Serum Measurement of drug 

and metabolite concentrations (levels) in the blood, serum, or plasma is the 

most direct approach to assessing the pharmacokinetics of the drug in the body. 

Whole blood contains cellular elements and various other proteins. In general, 

serum or plasma is most commonly used for drug measurement. 
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