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Bioavailability 

Meaning of bioavailability 

• Bioavailability refers to the rate and extent to which an active drug ingredient or therapeutic 
moiety is absorbed from a dosage form and becomes available at the site of action or in 
systemic circulation.  

Simple meaning 

• It Tells:  

o How much of the drug reaches the bloodstream (extent of absorption)  

o How fast it reaches the bloodstream (rate of absorption)  

Importance in biopharmaceuticals 

• In biopharmaceutical products, bioavailability is especially important because:  

o These drugs are often large and complex molecules.  

o Their absorption may be difficult.  

o Minor formulation changes may affect therapeutic response.  

o Stability and biological activity may change during absorption. 

 

Objectives of Bioavailability Studies of Biopharmaceuticals 

• Bioavailability studies are conducted to understand how much and how quickly a drug reaches 
systemic circulation after administration.  

• These studies are especially important for biopharmaceuticals because they often involve 
complex molecules like proteins, peptides, and monoclonal antibodies. 

Main Objectives 

1. To determine the extent of drug absorption  

➢ This refers to how much of the administered drug actually reaches the bloodstream.  

➢ It is usually expressed as a percentage of the administered dose.  

➢ Helps in understanding whether the drug is effectively delivered into the body.  

2. To determine the rate of drug absorption  

➢ This refers to how fast the drug enters systemic circulation.  

➢ Important for drugs where rapid action is required (e.g., pain relief).  

➢ Measured using parameters like Tmax (time to reach maximum concentration).  

3. To assess the effect of formulation factors  
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➢ Different formulations (tablet, capsule, injection) may affect drug absorption.  

➢ Excipients, particle size, and manufacturing processes influence bioavailability.  

4. To evaluate the impact of physiological factors  

➢ Factors like age, gender, gastrointestinal pH, and enzyme activity can affect drug 
absorption.  

➢ Food intake can also influence bioavailability.  

5. To compare different dosage forms or formulations  

➢ Used to compare a test product with a reference (innovator) product.  

➢ Essential for generic drug approval.  

6. To ensure therapeutic efficacy  

➢ Ensures that sufficient drug reaches the site of action to produce the desired effect.  

7. To support dosage regimen design  

➢ Helps in determining appropriate dose, frequency, and route of administration. 

 

Considerations in Bioavailability Studies 

• When designing and conducting bioavailability studies, several important factors must be 
taken into account to ensure reliable and reproducible results. 

Key Considerations 

A. Selection of study subjects  

➢ Healthy volunteers are commonly used.  

➢ In some cases, patients may be required (e.g., toxic drugs).  

➢ Factors like age, weight, gender, and health status should be controlled.  

B. Study design  

➢ Common designs include:  

o Crossover design (most preferred)  

o Parallel design  

➢ Crossover design reduces variability as the same subject receives both formulations.  

C. Route of administration  

➢ Must be consistent during comparison.  

➢ Oral, intravenous, subcutaneous routes may show different bioavailability.  

D. Dose selection  
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➢ Dose should be safe and within therapeutic range.  

➢ Should produce measurable plasma concentrations.  

E. Sampling schedule  

➢ Blood samples must be collected at appropriate time intervals.  

➢ Early and frequent sampling helps capture absorption phase accurately.  

F. Analytical method  

➢ Should be sensitive, specific, and validated.  

➢ Techniques like HPLC, LC-MS are commonly used.  

G. Pharmacokinetic parameters  

➢ Important parameters include:  

o Cmax (maximum concentration)  

o Tmax (time to reach Cmax)  

o AUC (area under the curve)  

H. Food effect  

➢ Studies may be conducted under fasting and fed conditions.  

➢ Food can delay or enhance drug absorption.  

I. Ethical considerations  

➢ Informed consent must be obtained.  

➢ Study must follow ethical guidelines and regulatory approvals.  

J. Statistical analysis  

➢ Proper statistical tools must be used to compare results.  

➢ Variability and confidence intervals are important. 

 

Concept of Equivalents 

• The concept of equivalents is important in comparing pharmaceutical products to ensure 
similar therapeutic performance. 

Different Types of Equivalence 

1. Pharmaceutical Equivalence 

➢ Drug products have: 

o Same active ingredient  

o Same dosage form  
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o Same strength  

o Same route  

➢ Example 

o Two 500 mg amoxicillin capsules from different companies  

2. Pharmaceutical Alternatives 

➢ Contain same therapeutic moiety but differ in: 

o Salt form  

o Ester form  

o Dosage form  

➢ Example 

o Chloramphenicol capsule  

o Chloramphenicol suspension  

3. Therapeutic Equivalence 

➢ Products produce: 

o Same clinical effect  

o Same safety  

➢ Requirements: 

o Pharmaceutical equivalence  

o Bioequivalence  

4. Bioequivalence 

➢ Two products show similar: 

o Rate of absorption  

o Extent of absorption  

➢ Measured using: 

o AUC  

o Cmax  

o Tmax  

Importance of Equivalence 

• Ensures interchangeable products  

• Supports generic substitution  

• Ensures efficacy and safety  
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Measurements of Bioavailability 

• Bioavailability is measured using pharmacokinetic parameters that show the extent and rate 
of absorption. 

Main Parameters Used 

 

1. Area Under the Curve (AUC) 

Meaning 

o AUC represents total amount of drug absorbed into systemic circulation.  

Importance 

o Measures extent of absorption  

o Larger AUC: Greater bioavailability  

Graph Concept 

o It is the area under the plasma concentration versus time curve.  

Formula for Absolute Bioavailability 

𝑭 =
𝑨𝑼𝑪𝒐𝒓𝒂𝒍
𝑨𝑼𝑪𝑰𝑽

×
𝑫𝒐𝒔𝒆𝑰𝑽
𝑫𝒐𝒔𝒆𝒐𝒓𝒂𝒍

 

o Where: 

▪ F = Bioavailability  

▪ AUC = Area under curve  

2. Maximum Plasma Concentration (Cmax) 

Meaning 

o Highest concentration of drug in blood after administration.  
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