
Developing Pharmaceuticals and Biotechnology 
Applications 

Part 1: Dialogue 

Context: A Chemical Engineer who is working with a biochemist to develop 
pharmaceuticals and biotechnology applications. 

Characters: 

• Olivia: Chemical Engineer 

• Daniel: Biochemist 

 

Olivia: Daniel, I was reviewing our latest batch, and I think we need to optimize 
the bioprocessing conditions to improve yield. 

Daniel: Agreed. Adjusting the parameters in the fermentation reactor could 
enhance the growth rate of the microbial cultures. 

Olivia: That’s a good idea. Have you looked into how enzyme kinetics are 
affecting the reaction speed? 

Daniel: Yes, the enzyme activity is slightly lower than expected. We may need 
to adjust pH or temperature to maximize efficiency. 

Olivia: That makes sense. We also need to refine our protein purification 
methods to remove impurities more effectively. 

Daniel: I’ve been considering using chromatography techniques to improve 
the purity of the final product. 

Olivia: That’s a solid approach. If we can streamline purification, we can scale 
up production more efficiently. 

Daniel: Exactly. We should also analyze the metabolic pathway of our 
engineered cells to ensure they are producing the right compounds. 



Olivia: Good point. I’ll run simulations and compare different pathway 
optimizations. 

Daniel: Great. Let’s document everything carefully so we can present our 
findings at the next development meeting. 

 

Part 2: Comprehension Questions 

1. What is Olivia’s main concern at the beginning of the conversation?  

o (A) The storage conditions of the final product 

o (B) The bioprocessing conditions affecting yield 

o (C) The cost of raw materials 

o (D) The labeling requirements for pharmaceuticals 

2. What adjustment does Daniel suggest for the fermentation reactor?  

o (A) Reducing the microbial concentration 

o (B) Increasing the pressure inside the reactor 

o (C) Modifying the growth conditions of microbial cultures 

o (D) Removing enzymes from the process 

3. Why does Olivia want to refine protein purification?  

o (A) To speed up fermentation 

o (B) To increase the reactor size 

o (C) To replace all bioprocessing steps 

o (D) To remove impurities more effectively 

4. How do they plan to analyze the metabolic pathway?  

o (A) By running simulations and comparing optimizations 

o (B) By eliminating enzyme reactions 



o (C) By reducing protein purification steps 

o (D) By skipping the documentation process 

 

Part 3: Vocabulary Definitions 

1. Bioprocessing – バイオプロセス（生物学的プロセスを用いた製造技

術） 

2. Fermentation reactor – 発酵リアクター（微生物を利用して物質を生成

する装置） 

3. Enzyme kinetics – 酵素動力学（酵素の働きや反応速度を研究する分

野） 

4. Protein purification – タンパク質精製（タンパク質を分離して不純物

を取り除く工程） 

5. Metabolic pathway – 代謝経路（生体内で物質が変換される一連の化学

反応） 

 

Part 4: Answer Key 

1. What is Olivia’s main concern at the beginning of the conversation? 

     (B) The bioprocessing conditions affecting yield 

2. What adjustment does Daniel suggest for the fermentation reactor? 

     (C) Modifying the growth conditions of microbial cultures 

3. Why does Olivia want to refine protein purification? 

     (D) To remove impurities more effectively 



4. How do they plan to analyze the metabolic pathway? 

     (A) By running simulations and comparing optimizations 

 


