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Module 4: 

Phenytoin Sodium: Background 

 

Phenytoin products are commercially available in US market since 1953, and is 
still one of the top 300 drugs with over two million prescriptions annually. A 
review of recalls indicated over 80 recalls between 2013 to 2019, many of them 
due to dissolution and product quality failures.  

Phenytoin sodium is narrow therapeutic index drug requiring a tight control on 
quality as it follows non-linear pharmacokinetics where the plasma concentration 
increases exponentially with an increase in drug amount. 

Some of the phenytoin products contain lactose monohydrate, and it was our 
hypothesis that quality failures might be attributed to a Maillard reaction and salt 
disproportionation. These failure modes were captured by spectroscopy with near 
infrared and Fourier transform infrared, and by powder X-rays diffractometry. 

Recall your review questions: 

1. Phenytoin sodium was first approved for seizure in:  

a) 1980s b) 1990s c) 1950s d) 1920s  

2. The first line drug in the management of seizures in emergency room is  

a) Phenytoin sodium b) carbamazepine c) Lamotrigine d) Valproic acid  

3. Phenytoin is most likely a: 

a) BCS Class 1 drug b) BCS Class 2 drug c) BCS Class 3 drug d) BCS Class 4 
drug  

4. Which of the following drugs is an antiepileptic?  

a) Metoprolol b) Atorvastatin c) Cardizem d) Phenytoin sodium  

5. Which of the following ingredients is likely to result in a Maillard reaction when 
exposed to a drug containing amines?  

a) MCC b) Ethyl cellulose c) Eudragits d) Lactose  
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6. Phenytoin recalls are most likely associated with:

a) Dissolution failures b) degradation c) CGMP issues d) All of these

7. The most likely failure of phenytoin suspension is due to:

a) Sedimentation and caking b) Dissolution failure c) Potency Failure d) All
of these

8. Which of the flowing products require a 100x shaking for potency testing?

a) Carbamazepine b) Lamotrigine c) Phenytoin d) None of these

9. Which of the following is a narrow therapeutic index drugs?

a) Acetaminophen b) Phenytoin c) Metoprolol d) Ibuprofen

10. Which of the following drugs follow a non-linear kinetics between the drug
dose and plasma concentration

a) Acetaminophen b) Phenytoin c) Metoprolol d) Ibuprofen

Exercise: Consider the three products A, B and C. Given the background and the 
information from the case study slide deck and the liabilities related to 
dissolution, degradation and disproportionation, it is reasonable to ask the 
sponsors to explain how they addressed the liabilities observed.   

• Develop 3-5 detailed response questions you would ask the sponsor of 
Products A, B, and C,  filing a new ANDA.

o Support your questions with the scientific rationale and supporting 
data from the slide deck and/or reference papers provided.

o NOTE:  Some of the questions for each sponsor can be the same. 


