
 

Unit 1: Stages of Drug Discovery and Development 

Below, I've created a series of separate case study puzzles based on the topic "Stages of Drug 

Discovery and Development." Each puzzle is a hypothetical scenario drawn from real-world 

pharmaceutical processes, designed to test understanding of the various stages (e.g., target 

identification, hit identification, lead optimization, preclinical development, clinical trials, 

regulatory approval, and post-marketing surveillance). I've numbered them as requested: 1, 2, 

3, 4, 5, 6, and 8. Each includes a brief case study description followed by a puzzle question 

that requires applying knowledge of the stages to solve or analyze the scenario. 

Case Study Puzzle 1: The Mysterious Protein Target 

A biotech startup is investigating a rare genetic disorder affecting muscle function. Their 

team identifies a protein called "MyoX" that seems overactive in patients' cells based on 

genetic sequencing data from affected individuals. However, when they test a small molecule 

inhibitor on cell cultures, it shows no effect. Further experiments reveal that MyoX isn't the 

direct cause but interacts with another enzyme downstream. The team debates whether to 

pivot to validating this new interaction before screening compounds. 

Puzzle Question: In which stage of drug discovery is this team primarily operating, and what 

key step should they prioritize next to avoid wasting resources on invalid targets? Explain 

why this stage is critical early on. 

Case Study Puzzle 2: The High-Throughput Hunt 

A pharmaceutical company screens a library of 500,000 synthetic compounds against a 

validated enzyme target for Alzheimer's disease using automated robotics. Out of this, 200 

compounds show initial binding activity in a fluorescence assay. However, only 50 of these 

are soluble in water and non-toxic in preliminary cell tests. The lead chemist notices that 

many hits share a similar chemical scaffold but vary in side chains. 

Puzzle Question: This scenario aligns with which stage of drug development, and how might 

the team use structure-activity relationships (SAR) to refine these hits into more promising 

candidates? What risks arise if they skip thorough hit confirmation? 

Case Study Puzzle 3: Optimizing for the Win 

After identifying a lead compound for treating hypertension, researchers modify its structure 

by adding fluorine atoms to improve metabolic stability. Initial tests show the new analog has 

better bioavailability in rats, but it unexpectedly causes liver enzyme elevation at higher 

doses. The team iterates through 15 analogs, balancing potency, selectivity, and safety 

profiles, while patenting the core structure. 



Puzzle Question: Which stage does this optimization process represent, and what 

multidisciplinary inputs (e.g., from chemists, biologists, or pharmacologists) are essential 

here? Predict a potential outcome if the liver toxicity isn't resolved before advancing. 

Case Study Puzzle 4: The Animal Testing Dilemma 

A novel antiviral drug candidate performs well in lab assays and shows no toxicity in cell 

cultures. In preclinical studies using mice and dogs, the drug clears the virus effectively but 

causes mild kidney inflammation in dogs at the highest dose. The company must decide 

whether to adjust the formulation or proceed, knowing human metabolism might differ. 

Regulatory guidelines require detailed pharmacokinetics data before human trials. 

Puzzle Question: Identify the stage this case study falls under, and what specific types of 

studies (e.g., ADME or toxicology) must be completed to mitigate risks? How does this stage 

bridge the gap between lab work and human testing? 

Case Study Puzzle 5: The Human Trial Hurdles 

A biotech firm launches a study with 50 healthy volunteers to test a new diabetes drug's 

safety and dosing. Participants report mild nausea, but blood tests show the drug reaches 

therapeutic levels without severe side effects. Encouraged, the team plans a larger trial with 

diabetic patients to assess efficacy. However, one volunteer develops an allergic reaction, 

prompting a protocol amendment. 

Puzzle Question: This puzzle corresponds to which phase of clinical trials, and what are the 

primary goals of this stage versus the next one? Discuss how ethical considerations, like 

informed consent, play a role in resolving the allergic reaction issue. 

Case Study Puzzle 6: The Approval Gauntlet 

After successful Phase III trials showing a cancer drug reduces tumor size in 70% of patients 

with fewer side effects than existing treatments, the company submits a New Drug 

Application (NDA) to the FDA. The submission includes manufacturing details, labeling 

proposals, and post-trial data. Reviewers request additional subgroup analysis for elderly 

patients, delaying approval by three months. 

Puzzle Question: In which stage of drug development is this regulatory interaction 

occurring, and what key elements must be included in the NDA to increase chances of 

approval? What happens if the drug is approved but later real-world data reveals rare side 

effects? 

Case Study Puzzle 8: The Post-Market Surprise 

Years after approval, a widely prescribed antibiotic is linked to rare cases of tendon rupture in 

older patients through voluntary reporting systems like FAERS. The manufacturer analyzes 

global sales data and conducts a retrospective study, leading to updated warnings on the label. 

Meanwhile, a generic version enters the market, complicating surveillance efforts. 



Puzzle Question: This case study exemplifies which often-overlooked stage of drug 

development, and why is pharmacovigilance crucial here? Propose a strategy for the 

company to monitor and mitigate such risks proactively in a global market. 

 


