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[image: image2]Section 1 General Information
1.
Course Code and Title



In Thai


PYCP 201
ชีวเภสัชศาสตร์และเภสัชจลนศาสตร์
In English

PYCP 201
Biopharmaceutics and pharmacokinetics

2.
Number of Credits
2 (2-0-4)

    




(Lecture 2 hrs. Practice 0 hrs. Self-Study 4 hrs. / week)

3.
Curriculum and Course Type

   
3.1
Program

Doctor of Pharmacy Program (International Program) 

    
3.2
Course Type   
( Specific Course  ( Compulsory Course   ( Elective Course

4. Course Coordinator and Instructor 

4.1 Course Responsible Instructors 


1) Assoc. Prof. Wichit Nosoongnoen


2) Assist. Prof. Sayamon Sukkha

4.2 Instructors 


1) Assoc. Prof. Wichit Nosoongnoen


2) Assist. Prof. Sayamon Sukkha


3) Lect. Suwida Tangtrakultham


4) Lect. Apirat Muangkasem


5) Prof. Hitoshi Sato (Adjunct Professor, Pharmacist)

4.3 Scientist/Worker 

1) N/A

4.4 General Administration Officer 

1) Mrs. Phinnaphit Saengpao

5.
Semester/Class Level


5.1
Semester


2nd Semester/ Class Level 2nd


5.2
Number of Students Allowed
Approximately 30 Students 

6.
Prerequisites
PYBS 201 Human Anatomy, Physiology and Pathophysiology I PYBS 204 Biochemistry and Genetics

7.
Co-requisites
None

8.
Date of Preparation/Latest Revision of the Course Specifications
11 Dec 2025

Section 2 Course Goals and Course Description

1.
Course Goals


After successful completion of this course, the students should be able to describe the drug transport across the membrane, kinetics of the drug transport across the membrane, the pharmacokinetic model and parameters and processes occurring upon drugs after the administration including the drug release, the drug absorption, the drug distribution, the drug metabolism and the drug excretion. In addition, apply the physicochemical factors of drug, physiological factors, pathological factors, drug interactions affecting the pharmacokinetic process, dosage regimen and changes of the plasma drug level after the single and multiple dosing, the dosage adaptation in patients with impaired functions of the eliminating organ, the therapeutic drug monitoring and the comparison between original drug products and generic drug products based on the bioequivalence study.

2.
Course Description

The drug transport across the membrane; kinetics of the drug transport across the  membrane; the pharmacokinetic model and parameters; processes occurring upon drugs after  the administration including the drug release, the drug absorption, the drug distribution, the drug metabolism and the drug excretion; physicochemical factors of drug, physiological  factors, pathological factors, drug interactions affecting the pharmacokinetic process, dosage  regimen and changes of the plasma drug level after the single and multiple dosing; the dosage  adaptation in patients with impaired functions of the eliminating organ; the therapeutic drug  monitoring; the comparison between original drug products and generic drug products based  on the bioequivalence study

Section 3 Course Objectives, Course-level Learning Outcomes and Course Implementation

1.
Course Objectives

In order to modernize the course, the students can apply the biopharmaceutics and pharmacokinetics knowledge in providing the appropriate dosage regimen, therapeutic drug monitoring and bioequivalence study
2.
Course-level Learning Outcomes: CLOs

By the end of the course, students are able to 

CLO 1 Describe the drug transport across the membrane, kinetics of the drug transport across the membrane, processes occurring upon drugs after the administration including the drug release, the drug absorption, the drug distribution, the drug metabolism and the drug excretion 

CLO2 Perform the parameter calculations of pharmacokinetic models 

CLO3 Apply the physicochemical factors of drug, physiological factors, pathological factors, drug interactions affecting the pharmacokinetic process, dosage regimen and changes of the plasma drug level after the single and multiple dosing, the dosage adaptation in patients with impaired functions of the eliminating organ,  

CLO4 Apply the biopharmaceutics and pharmacokinetics knowledge in providing the appropriate therapeutic drug monitoring and bioequivalence study

3.
How to organize learning experiences to develop the knowledge or skills stated in number 2 and how to measure the learning outcomes

	PYCP 201
	Teaching and learning experience management
	Learning outcomes  

measurements

	
	
	Formative 
	Summative

	
	Lecture in class


	Exercise in class/homework


	Individual/group work assignment 


	Case-based study


	Virtual/simulation/scenario learning


	Quiz


	Discussion


	Presentation


	Examination written


	Oral examination


	Presentation


	Assessment using performance rubric



	CLO1 Describe the drug transport across the membrane, kinetics of the drug transport across the membrane, processes occurring upon drugs after the administration including the drug release, the drug absorption, the drug distribution, the drug metabolism and the drug excretion
	✓ 
	
	✓ 
	
	✓ 
	✓ 
	
	
	✓
	
	
	

	CLO2 Perform the parameter calculations of pharmacokinetic models
	✓ 
	
	✓ 
	
	✓ 
	✓ 
	✓ 
	
	✓ 
	
	✓
	

	CLO3 Apply the physicochemical factors of drug, physiological factors, pathological factors, drug interactions affecting the pharmacokinetic process, dosage regimen and changes of the plasma drug level after the single and multiple dosing, the dosage adaptation in patients with impaired functions of the eliminating organ
	✓ 
	
	✓ 
	
	✓ 
	✓ 
	
	
	✓
	
	
	

	CLO4 Apply the biopharmaceutics and pharmacokinetics knowledge in providing the appropriate therapeutic drug monitoring and bioequivalence study
	✓ 
	
	✓ 
	
	✓ 
	✓ 
	✓ 
	
	✓ 
	
	✓
	


Section 4 Lesson Plan and Evaluation

1.
Lesson Plan (Friday, 9-11 am) 
	Week 
	Time
	Topic/Details
	Number of hours
	Teaching Method: 

Multimedia
	Instructors

	
	
	
	Lecture 
	Practice
	
	

	1

(9 Jan 2026) 
	9.00-11.00
	Course introduction, Principle of LADME and Absorption process (1) / Physiology, formulations, drug dissolution, pH-partition, etc.
	2   
	
	Lecture in class 
	Wichit

	2 

(16 Jan 2026)
	9.00-11.00
	Absorption of drugs (2) / Various routes of absorption (buccal, sublingual, intestinal, transdermal, rectal, and pulmonary routes).
	2 
	
	Lecture in class 
	Wichit

	3 

(23 Jan 2026)
	9.00-11.00
	Distribution of drugs / Passive diffusion, transport across brain, fetus, and breast milk, and  

protein binding.
	2 
	
	Lecture in class 
	Suwida

	4 

(30 Jan 2026)
	9.00-11.00
	Metabolism of drugs (1) /  

Chemical reactions via phase I, II, and III.
	2 
	
	Lecture in class 
	Suwida

	5 

(6 Feb 2026)
	9.00-11.00
	Metabolism process (2) /  

Inhibition, induction, hepatic clearance, etc.
	2 
	
	Lecture in class 
	Suwida



	6 

(13 Feb 2026)
	9.00-11.00
	Excretion of drugs /Renal and biliary excretion, transport  

mechanisms, etc.
	2 
	
	Lecture in class 
	Sayamon

	7

(20 Feb 2026) 
	9.00-11.00
	One- and two- compartment models of single intravenous bolus administration / Area under the curve, half-life, clearance, etc.
	2 
	
	Lecture in class 
	Wichit

	8-9

(27 Feb and 

6 Mar 2026)
	
	Midterm examination

	10 

(13 Mar 2026)
	9.00-11.00
	Single dosing of extravascular administration / Bioavailability, flip-flop for controlled release.
	2 
	
	Lecture in class 
	Hitoshi Sato

	11 

(20 Mar 2026)
	9.00-11.00
	Multiple intravenous bolus and intermittent infusion / Cmax, Cmin, Cave, dosage interval, accumulation factor, steady state, etc.
	2 
	
	Lecture in class 
	Hitoshi Sato

	 12

(27 Mar 2026)
	9.00-11.00
	Multiple dosing of extravascular of drug administration (1) / Cmax, Cmin, Cave, accumulation factor, steady state, etc.
	2 
	
	Lecture in class 
	Hitoshi Sato

	13 

(3 Apr 2026)
	9.00-11.00
	Multiple dosing of extravascular of drug administration (2) / 
	2 
	
	Lecture in class 
	Hitoshi Sato

	14 

(10 Apr 2026)
	9.00-11.00
	Non-linear pharmacokinetics / Michael-Menten constant, Vmax, and dose-AUC relationship.
	2 
	
	Lecture in class 
	Hitoshi Sato

	15 

(17 Apr 2026)
	9.00-11.00
	Pharmacokinetic variabilities in special populations (i.e., fetus, children, elderly, and pregnant women).
	2 
	
	Lecture in class 
	Hitoshi Sato

	16 

(24 Apr 2026)
	9.00-11.00
	Therapeutic drug monitoring 

(TDM) / PK indices for drug  

efficacy.
	2 
	
	Lecture in class 
	Apirat

	17 

(1 May 2026)
	 9.00-10.00
	Computer-aided simulation of pharmacokinetics and dose adjustment for TDM / Hands-on practice using Excel.
	1
	
	Lecture in class 
	Hitoshi 



	
	10.00-11.00
	Computer-aided simulation of pharmacokinetics and dose adjustment for TDM / Hands-on practice using Excel.
	1
	
	Lecture in class
	Apirat

	
	
	Number of hours per semester 
	30 
	
	
	


Note: Prof. Dr. Hitoshi Sato is a visiting professor from Japan

2.
Plan for Assessment of Expected Course-Level Learning Outcomes (CLOs)

2.1
Measurement and Evaluation of learning achievement



A.
Formative Assessment




Quizzes and/or discussion in class and after quiz and discussion in class, student will be reflected for improving him or herself.

B. 
Summative Assessment




(1) Tool and weight for measurement and evaluation

	Learning Outcomes
	Measurement Method
	Weight

(Percentage)

	
	Written  

examination
	Oral  

examination
	Presentation 
	Performance  

assessment using rubric score
	

	CLO1 Describe the drug transport across the membrane, kinetics of the drug transport across the membrane, processes occurring upon drugs after the administration including the drug release, the absorption, the drug distribution, the drug metabolism and the drug excretion drug 
	20 
	
	
	
	20

	CLO2 Perform the parameter calculations of pharmacokinetic models
	30
	
	
	
	30

	CLO3 Apply the physicochemical factors of drug, physiological factors, pathological factors, drug interactions affecting the pharmacokinetic process, dosage regimen and changes of the plasma drug level after the single and multiple dosing, the dosage adaptation in patients with impaired functions of the eliminating organ
	30 
	
	
	
	30

	CLO4 Apply the biopharmaceutics and pharmacokinetics knowledge in providing the appropriate therapeutic drug monitoring and bioequivalence study
	20 
	
	
	
	20

	Total 
	100 
	
	
	
	100


(2) Grading Rules 

Final letter grades will be assigned based on the student's total score relative to following criteria: 


Score

 Grade level

    
weight

≥ Mean + SD



A


4.00

≥ Mean + SD/2


B+


3.50

≥Mean



B


3.00

≥ Mean – SD/2 ถึง < Mean

C+


2.50

≥ Mean – SD ถึง < Mean – SD/2
C


2.00

≥ Mean – 3SD/2 ถึง < Mean – SD
D+


1.50

≥ Mean – 2SD ถึง < Mean – 3SD/2
D


1.00

< Mean – 2SD


F


0.00

(3) Measurement and Evaluation

Based on individual score (100%), student's achievement will be justified according to  the Faculty and University code of conduct by grading system as A, B+, B+, C+, C+, D+, D, and F.  Pass is A-D and Fall is F (less than 50%).

2.2 
Re-examination (if the course allows any.)



Follow Mahidol University Regulation

3.
Students’ Appeal

Students can submit an appeal at the Office of Bachelor of Pharmacy Education (International program) to solve problems.

Section 5 Teaching Resources

1.
Required Texts


1. Ritschel WA. Handbook of basic pharmacokinetics. 7th ed. Illinois: Drug Intelligence Publications, Inc.; 2009. 
2. Notari RE. Biopharmaceutics and clinical pharmacokinetics: an introduction.4 th ed. New York: Marcel Dekker, Inc.;1987. 
3. Winter ME. Basic clinical pharmacokinetics. 5th ed. Philadelphia: Lippincott Williams & Wilkins; 2010. 
4. Bauer LA. Applied clinical pharmacokinetics. New York: McGraw-Hill; 2008. 
5. Burton ME, Shaw LM, Schentag JJ, Evans WE, editors. Applied pharmacokinetics & pharmacodynamics: principles of therapeutic drug monitoring. 4th ed. Philadelphia:  Lippincott Williams & Wilkins; 2006. 
6. Tozer TN, Rowland M. Introduction to pharmacokinetics and pharmacodynamics: the quantitative basis of drug therapy. Philadelphia: Lippincott Williams & Wilkins; .2006
2.
Suggested Materials


1. Rowland M, Tozer TN. Clinical pharmacokinetics and pharmacodynamics: concepts and applications. 4th ed. Baltimore: Williams & Wilkins; 2011. 
2. Dhillon S, Kostrzewski A. Clinical pharmacokinetics. London: Pharmaceutical Press; 2006. 
3. DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells BG, Posey LM, editors. Pharmacotherapy: a pathophysiologic approach. 8th ed. New York: McGraw-Hill; 2011. 
4. Schumacher GE, editor. TDM. Therapeutic drug monitoring. Connecticut: Appleton & Lange; 1995. 
5. Shargel L, Yu ABC. Applied biopharmaceutics and pharmacokinetics. 5th ed. Stamford: Appleton & Lange; 2005. 
6. Boroujerdi M. Pharmacokinetics, principles and applications. New York: McGraw-Hill; 2001.
3.
Other Resources (if any)


N/A
Section 6 Evaluation and Improvement of Course Implementation

1.
Analysis and Evaluation of Course Implementation 

A. Data for Analysis 


Assessment of teaching effectiveness based on student evaluation scores, comments and 
interview and assessment through peer observations.

B. Course Effectiveness Evaluation


At the end of the course, students will evaluate the course effectiveness by answering the assessment form.

2.
Revision Process and Improvement Plan for Course Effectiveness

At the end of every academic year, course coordinator will hold a meeting and gather the opinions from the teaching team about the summary of course effectiveness evaluation, teaching evaluation and student achievement. The issues for improvements cover teaching and learning methods, course contents and sequences, assessment tools.

3.
The self-assessment report of the course 

Within 30 days after the end of the semester, the course coordinator shall convene a meeting of the course management committee and teaching staff to undertake the following activities:

3.1 Prepare a comprehensive course report summarizing the overall course performance based on the analysis of the data described in Section 1.
3.2 Evaluate the strengths, areas for improvement, and challenges encountered during course implementation, particularly in cases where the intended learning outcomes or course objectives were not fully achieved.

3.3 Develop an action plan for continuous improvement in the subsequent academic year, including revisions to course content, instructional materials, assessment methods, and learning activities to ensure their relevance, currency, and alignment with contemporary educational and professional practice requirements.

Appendix
1.
Relations between the course and the program
Table 1 Relations between the course and the PLOs

	Biopharmaceutics and pharmacokinetics
	PLOs

	
	PLO1 
	PLO2 
	PLO3 
	PLO4 
	PLO5

	PYCP 201
	R
	
	
	
	


Table 2 Relation between CLOs and PLOs
	PYCP 201
	PLOs

	
	PLO1 
	PLO2 
	PLO3 
	PLO4 
	PLO5

	CLO1 Describe the drug transport across the membrane, kinetics of the drug transport across the membrane, processes occurring upon drugs after the administration including the drug release, the drug absorption, the drug distribution, the drug metabolism and the drug excretion
	1.1
	
	
	
	

	CLO2 Perform the parameter calculations of pharmacokinetic models
	1.1
	
	
	
	

	CLO3 Apply the physicochemical factors of drug physiological factors, pathological factors, drug interactions affecting the pharmacokinetic process, dosage regimen and changes of the plasma drug level after the single and multiple dosing, the dosage adaptation in patients with impaired functions of the eliminating organ
	1.3
	
	
	
	

	CLO4 Apply the biopharmaceutics and pharmacokinetics knowledge in providing the appropriate therapeutic drug monitoring and bioequivalence study
	1.4
	
	
	
	



Table 3 PLOs that the course is responsible for

	PLOs 
	SubPLOs

	PLO1  

Perform rational drug and health product selection, dispensing, and monitoring to ensure therapeutic efficacy and safety of individual that are concordant with current therapy guideline and professional standard.
	1.1 Analyze individual patient’ s information for appropriate selection of drugs and health products according to current practice guideline and standard for pharmacy professionals. 

1.2 Dispense drugs and health products to patients complying with standard for pharmacy professionals.

1.3 Provide appropriate information of drugs and health products according to standard for pharmacy professionals. 

1.4 Evaluate efficacy and adverse effects of drug and health products via personalized medicine approach.
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