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Biological Standardization 

Biological Standardization: General Principles 

• Biological standardization means determining the strength (potency) of a drug by using living 
systems such as animals, tissues, or microorganisms instead of only chemical methods. 

Why biological standardization is needed 

• Some drugs cannot be fully analyzed by chemical methods.  

• Their effect depends on how they act in a living body.  

• Even if the chemical composition looks the same, the biological effect may differ.  

• Examples: hormones, vaccines, antibiotics, vitamins.  

Basic idea 

• Compare a test sample (unknown strength) with a standard sample (known strength).  

• Both are tested under the same biological conditions.  

• The response is measured and compared.  

Important terms 

• Standard preparation: A drug sample with known potency.  

• Test preparation: The sample whose potency is to be determined.  

• Potency: The strength or effectiveness of a drug.  

• Response: The effect produced in the biological system.  

Important principles 

1. Comparison with standard 

➢ A known standard drug is always used  

➢ Test drug is compared against this standard  

➢ Ensures accuracy and reproducibility  

2. Dose-response relationship 

➢ There is a definite relationship between dose and response  

➢ This relationship is often:  

o Linear (within a certain range)  

o Sigmoid (S-shaped curve)  

3. Use of suitable biological system 

➢ Organism or tissue should be:  
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o Sensitive to the drug  

o Easy to handle  

o Reproducible in response  

4. Uniform experimental conditions 

➢ Temperature, pH, nutrition, and environment must be controlled  

➢ Reduces variability in results  

5. Measurement of response 

➢ Response should be:  

o Measurable (e.g., muscle contraction, blood pressure)  

o Repeatable  

o Proportional to dose  

6. Replication of experiments 

➢ Multiple trials are performed  

➢ Average values are taken  

➢ Reduces random errors  

7. Minimization of biological variation 

➢ Use animals of:  

o Same species  

o Same age  

o Same weight  

➢ Reduces inconsistency  

8. Statistical analysis 

➢ Used to calculate:  

o Accuracy  

o Precision  

o Confidence limits 

Types of biological standardization 

• In vivo methods (inside living animals)  

• In vitro methods (outside body, like tissues or cells)  

Common methods used 

• Matching method  
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• Bracketing method  

• Interpolation method  

• Multiple-point assay (most accurate)  

Errors in bioassay 

• Biological variability  

• Improper handling of animals  

• Environmental changes  

• Measurement errors 

Units used 

• International Units (IU)  

• Biological Units (based on effect, not weight) 

Applications 

• Determining drug potency  

• Standardizing vaccines and hormones  

• Quality control in pharmaceuticals  

• Research and drug development  

 

Scope and Limitations of Bioassay 

• Bioassay means measuring the concentration or potency of a substance by its effect on living 
systems. 

Scope of Bioassay 

Bioassay is widely used in many areas: 

1. Drugs that cannot be chemically analyzed 

➢ Some drugs have complex structures.  

➢ Their activity cannot be measured by chemical methods alone.  

➢ Examples:  

o Insulin  

o Digitalis  

o Oxytocin  

2. Measuring biological activity 

➢ Help in knowing how a drug behaves in the body.  
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➢ Important for drugs where action matters more than composition.  

3. Standardization of drugs 

➢ Ensures every batch has the same potency.  

➢ Important for safety and effectiveness.  

4. Quality control 

➢ Used in pharmaceutical industries.  

➢ Confirms that drugs meet required standards.  

5. Research and development 

➢ Used to discover new drugs.  

➢ Helps in studying drug effects.  

6. Vaccine and antibiotic testing 

➢ Determines potency of vaccines.  

➢ Measures effectiveness of antibiotics.  

Limitations of Bioassay 

Despite its importance, bioassay has several drawbacks: 

1. Less precision 

➢ Results may vary due to biological variability.  

➢ Living systems do not respond exactly the same every time.  

2. Time-consuming 

➢ Experiments take longer compared to chemical tests.  

3. Costly 

➢ Requires animals, special equipment, and trained personnel.  

4. Ethical issues 

➢ Use of animals raises ethical concerns.  

5. Complex procedure 

➢ Requires careful handling and controlled conditions.  

6. Environmental influence 

➢ Temperature, diet, and health of animals can affect results.  

7. Limited sensitivity 

➢ Sometimes cannot detect very small differences in potency.  
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8. Reproducibility issues 

➢ Difficult to get identical results in different labs. 

 

Bioassay of Some Official Drugs 

• Bioassay of official drugs means determining the potency of certain standard drugs listed in 
pharmacopoeias by using biological methods. 

 

• These drugs usually have actions that cannot be fully measured by chemical analysis alone. 

General Steps in Bioassay of Drugs 

 

• Select a suitable biological system (animal, tissue, or microorganism)  

• Prepare standard and test solutions  

• Administer doses in a controlled manner  

• Record the biological response  

• Compare test response with standard  

• Calculate potency using statistical methods  

Types of Bioassay Methods Used 
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