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Pharmaceutics 503 Course Syllabus 2017 
 

Drug Transport and Delivery 
 
 
Course Coordinator: J. Wang 
Instructors: J. Wang, D. D. Shen, Q. Mao, E. Kelly, B. Prasad, I. Kazuya, and G. 
Patilea-Vrana 
TA:  Vineet Kumar (vineetkr@uw.edu) 
Course website:  https://canvas.uw.edu/courses/1141676 
Prerequisite:  PCEUT 506 or equivalent 
 
Course Description 
 
PCEUT 503 will provide students with a thorough and advanced understanding of 
drug transporters and their roles in drug disposition and response.  The basic 
principles governing drug transport at membrane barriers, the classification, 
transport kinetics, driving force and membrane processing of drug transporters will 
be reviewed.  Contemporary methodologies and approaches used in drug transport 
research will be discussed.  The substrate specificity, transport mechanism, 
functional characteristics and regulation of major drug transporter families in the 
human body will be discussed with respect to their specific roles in drug disposition 
and delivery.  The impact of transporter-mediated drug-drug interactions and their 
polymorphic expression on drug disposition and action will be discussed.  Finally, the 
integration and in vivo consequence of drug transporters on the absorption, 
distribution and elimination of drugs will be emphasized.   
 
 
Performance Objectives 
 
This course will enable the successful candidate to: 
 

1. Understand basic biological concepts and kinetic considerations related to drug 
transporters. 

 
2. Know and be able to apply in vitro methodologies and approaches to study 

drug transporters and support transporter evaluation in drug discovery and 
development.   

 
3. Understand the substrate specificity, driving force, tissue distribution, membrane 

localization of major drug transporters and their roles in drug absorption, 
distribution and elimination.   

 
4. Understand genetic polymorphisms and regulation mechanisms of major drug 

transporters and their influence in drug absorption, distribution and elimination. 
 

5. Understand the in vivo and clinical relevance of major drug transporters with respect 
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to ADME 
 

6. Know the regulatory requirement of drug transporter assessment during drug 
development; and be able to design in vitro studies to assess the liability of 
compounds for transporter-based drug–drug interactions in vivo.   
 

7. Critically evaluate literature and data presented by other scientists.   
 
 
Workshops 
 
To help the students to apply knowledge gained from this class to interpret 
integrated data from in vivo studies, there will be two workshops scheduled in the 
middle and at the end of the quarter.  The class will be divided into 2-3 groups.  A 
research article will be assigned to each group for evaluation and interpretation.  The 
group will be asked to present the research paper and answer questions from 
audience including other students and the faculty members leading the discussion 
session.  Each student will be graded based on the quality of her/his presentation and 
the ability to answer questions. 
 
Examinations 
 
The overall grade for this course will be computed from the midterm and final 
written examinations and performance on the two workshops.  The breakdown of the 
points is: 
 
                       Midterm              200 pts (40%) 
                       Final                    200 pts (40%) 
                       Workshop 1           50 pts (10%) 
                       Workshop 2           50 pts (10%) 
 
 
References 
 
A list of relevant papers and references will be provided by each instructor for each 
topic.   
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PCEUT 503 

Drug Transport and Delivery 
Spring Quarter, 2017 (5 credits) 

T, Th 10:00 – 11:50 AM, T663 (unless specified) 
 

Date Topics    Instructor 
T, 3/28 Introduction: routes of drug delivery and biological barriers 

 
Shen 

   
Th, 3/30 Overview of drug transporters: classification, terminology and 

transport energetics    
Wang 
 

   
T, 4/4 Membrane protein processing Wang 
   
Th, 4/6 In vitro approaches to study membrane transporters I 

 
Wang 

   
T, 4/11 In vitro approaches to study membrane transporters II 

Note class is 8:00-9:50 am at H-371 (pharmacy conference room) 
Shen 

   
Th, 4/13 Transporter protein quantification by mass spectrometry: principles 

and application 
Prasad 

   
T, 4/18 Polyspecific organic cation transporters: OCTs and MATEs Wang 
   
Th, 4/20 Organic anion transporters (OATs) Wang 
   
T, 4/25 Nucleoside Transporters: CNTs and ENTs Kazuya 
   
Th, 4/27 Workshop 1 Wang/Shen/ 

Prasad 
   
T, 5/2 Midterm Exam  
   
Th, 5/4 Organic anion transporting polypeptides (OATPs) 

 
Prasad 

   
T, 5/9 Drug efflux (ABC) transporters: basic biology and mechanism of 

transport 
Mao 

   
Th, 5/11 Multiple drug resistance associated proteins (MRPs) and BCRP I Mao 
          
T, 5/16 Multiple drug resistance associated proteins (MRPs) and BCRP II Mao 
          
Th, 5/18 P-glycoprotein: regulation and pharmacogenetics Kelly 



 4 

   
T, 5/23 P-glycoprotein: In vivo consequences  Kelly 

    
Th, 5/25 Drug transporters: integration and application I Gabby 

    
T, 5/30 Drug transporters: integration and application II Wang 

    
Th, 6/1 Workshop 2 Mao/Kelly 

Wang 
   
T, 6/6 
 

Final Exam   

   
 
 


