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Introduction to Drug Discovery and Development 

What is Drug Discovery and Development? 

• Drug discovery and development is the scientific process of finding, designing, and testing new 
medicines to treat or prevent diseases. 

• Before a drug can be approved for human use, it must go through many stages to ensure it is 
safe and effective. 

In simple terms: 

• Imagine you're trying to create a medicine to cure a disease.  

• First, you need to understand the disease—what causes it and how it affects the body. 

• Then, you design a chemical compound (the drug) that can target the problem.  

• This compound is tested many times to make sure it works and doesn't cause harm.   

Why is This Process Important? 

• Diseases such as cancer, diabetes, and infections often lack effective cures. Developing new 
drugs can: 

o Improve health 

o Save lives 

o Offer better treatments 

• However, this process is long and expensive—typically taking 10–15 years and costing billions 
of dollars to bring a single drug to market. 

• That’s why making the process more efficient is critical.  

Role of Computer-Aided Drug Design (CADD) 

• Computer-Aided Drug Design (CADD) uses powerful computer software and simulations to 
help scientists design better drugs more quickly and accurately. 

• CADD Helps To: 

o Understand how diseases work at the molecular level. 

o Predict how potential drug molecules will interact with biological targets (like proteins). 

o Save time, money, and effort compared to traditional trial-and-error methods. 

• By using CADD, researchers can focus on the most promising drug candidates early, speeding 
up the discovery and development process.  

 

Stages of Drug Discovery and Development 

• The entire process can be divided into two major parts: 
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o Drug Discovery 

o Drug Development 

• Let’s understand each part step by step.  

Drug Discovery (Finding a Drug Candidate) 

This stage focuses on finding a potential compound that might work against a disease. 

1. Target Identification 

➢ A target is usually a protein or enzyme in the human body that plays a role in the 
disease. 

➢ Scientists first identify what target is involved in the disease. 

➢ Example: For cancer, a protein that controls cell growth might be the target. 

2. Target Validation 

➢ Once identified, scientists confirm that changing or blocking this target could help treat 
the disease. 

➢ They do this through lab experiments or computer simulations. 

3. Lead Compound Identification 

➢ A lead compound is a small molecule that can interact with the target and possibly 
stop the disease process. 

➢ Thousands or even millions of molecules may be screened using CADD tools to find 
the most promising ones. 

4.  Lead Optimization  

➢ After identifying a few promising molecules, their chemical structures are modified to 
make them better. 

➢ The goal is to increase effectiveness and reduce side effects. 

➢ CADD helps predict which changes might work best before testing them in the lab.  

Drug Development (Testing and Approving the Drug) 

Once a promising compound is found, the next step is to test it in depth to make sure it is safe and 
effective. 

1. Preclinical Testing 

➢ These are tests done before human trials. 

➢ Includes lab studies and animal testing to check for: 

o Toxicity (is it harmful?) 

o Pharmacokinetics (how the body absorbs, distributes, and removes the drug) 

o Pharmacodynamics (how the drug affects the body) 
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2. Clinical Trials (Human Testing) 

➢ This part has three main phases:  

o Phase 1:  

▪ Small group of healthy volunteers (20–100 people) 

▪ Checks safety and dosage  

o Phase 2:  

▪ Larger group of patients (100–300 people) 

▪ Checks effectiveness and monitors side effects 

o Phase 3:  

▪ Very large group (1,000–3,000+ people)  

▪ Confirms effectiveness, compares with existing treatments, collects 
more safety data 

3. Regulatory Approval 

➢ After successful trials, the company applies for approval from government agencies: 

o In the USA: FDA 

o In India: CDSCO (Central Drugs Standard Control Organization) 

➢ Agencies review all data before approving the drug for public use. 

4. Post-Marketing Surveillance (Phase 4)  

➢ Even after approval, the drug is monitored to check for long-term side effects and rare 
problems. 

➢ If needed, it can be withdrawn from the market.  
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