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1.
	Course Title
	Advanced Biopharmaceutics and Pharmacokinetics

	2.
	Course Number
	1203701

	3.
	Credit Hours (Theory, Practical)
	3, Theory

	
	Contact Hours (Theory, Practical)
	3, Theory

	4.
	Prerequisites/ Corequisites
	NA

	5.
	Program Title
	Master of Science in Pharmaceutical Sciences

	6.
	Program Code
	40

	7.
	School/ Center
	Pharmacy

	8.
	Department
	All departments of School of Pharmacy

	9.
	Course Level 
	9th

	10.
	Year of Study and Semester (s)
	1st Year, 1st Semester.

	11.
	Other Department(s) Involved in Teaching the Course
	NA

	12.
	Main Learning Language
	English

	13.
	Learning Types
	☒Face to face learning    ☐Blended    ☐Fully online

	14.
	Online Platforms(s)
	     ☒Microsoft Teams

	15.
	Issuing Date
	October 2024

	16.
	Revision Date
	October 2024



17. Course Coordinator: 
	Name:       Dr. Mutasim Al-Ghazawi                                                             Contact hours:
Office number:  138                                                    Phone number: 23352
Email: alghazam@ju.edu.jo







18. Other Instructors: 
	Name:                                                               
Office number:
Phone number:
Email:
Contact hours:
Name:                                                                            
Office number:
Phone number:
Email:
Contact hours:



19. Course Description:
	This course includes advanced topics in pharmacokinetics; introduction to mathematical techniques required for the treatment of complex pharmacokinetic modelling. It also includes some advanced techniques which provide the basis for the in-vitro/ in-vivo correlation of biopharmaceutical data. Additionally, application of pharmacokinetic principles to clinical practice and its relevance to the safe and effective management are included. This course also includes statistical design and analysis of bioavailability and bioequivalence studies.



20. Program Intended Learning Outcomes: (To be used in designing the matrix linking the intended learning outcomes of the course with the intended learning outcomes of the program) 
1. Demonstrate advanced knowledge and deep understanding of essential facts, concepts, principles and theories of drug discovery and development including synthetic strategies, retro-synthetic analysis of organic and natural product and techniques applied in drug design and drug discovery different analytical methodologies used in the identification and quantification of drugs or natural and synthetic origin.
2. Demonstrate advanced knowledge and deep understanding of essential facts, concepts, principles and theories of pharmaceutics and dosage forms development, physical chemistry, drug formulation, drug targeting, stability and bioavailability in medical or cosmetic preparations.
3. Apply advanced mathematical and statistical methods required for the treatment of complex scientific problems and research results.
4. Plan and carry out experiments independently, including the conduct of advanced laboratory procedures and use of instrumentation in synthetic and analytical work or biochemical and microbial assessment. 
5. Prepare definite research plans and evaluate results analytically and critically independently and demonstrate self-direction and originality in the application of knowledge. 
6. Demonstrate self-directing and ability to learn independently and evaluate critically current research and methodologies and problem solving. 
7. Deal with complex issues both systemically and creatively, make sound judgments in the absence of complete data, and communicate their conclusions and scientific findings clearly to specialist and non-specialist audiences in forms of oral presentations or scientific writing.  
8. Demonstrate and exercise the initiative and personal responsibility; decision-making in complex and unpredictable situations, and ability to work in a group and in the interdisciplinary and international environment.
21. Course Intended Learning Outcomes: (Upon completion of the course, the student will be able to achieve the following intended learning outcomes)
1. To understand mathematics of the time-course of Absorption, Distribution, Metabolism, and Excretion (ADME) of drugs in the body.
2. To understand the differences, advantages and limitations among pharmacokinetic approaches for modeling concentration time data.
3. To fit pharmacokinetic models and estimate pharmacokinetic parameters using different approaches.
4. To design sampling protocols for pharmacokinetic, bioavailability and bioequivalence studies.
5. To evaluate absorption kinetics and establish IVIVC.
6. To analyze bioavailability and bioequivalence studies
7. To interpret computer software (WinNonlin, PKanalix) pharmacokinetic output.
8. To communicate the results of pharmacokinetic analyses.
9. Demonstrate responsibility, accountability and commitment by respecting professors and classmates and complying with relevant university regulations
	Course ILOs
	The learning levels to be achieved

	
	Remembering
	Understanding
	Applying
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22. The matrix linking the intended learning outcomes of the course with the intended learning outcomes of the program:
	Descriptors
	
	PLOs
ILOs
	PLO (2)
	PLO (3)
	PLO (7)
	PLO
(8)

	Knowledge
	K1
	To understand mathematics of the time-course of Absorption, Distribution, Metabolism, and Excretion (ADME) of drugs in the body.
	
	
	
	

	
	K2
	To understand the differences, advantages and limitations among pharmacokinetic approaches for modeling concentration time data.
	
	
	
	

	
	K3
	To fit pharmacokinetic models and estimate pharmacokinetic parameters using different approaches.
	
	
	
	

	Skills
	S1
	To design sampling protocols for pharmacokinetic, bioavailability and bioequivalence studies.
	
	
	
	

	
	S2
	To evaluate absorption kinetics and establish IVIVC.
	
	
	
	

	
	S3
	To analyze of bioavailability and bioequivalence studies
	
	
	
	

	
	S4
	To interpret computer software (WinNonlin) pharmacokinetic output
	
	
	
	

	
	S5
	To communicate the results of pharmacokinetic analyses
	
	
	
	

	Competencies
	C1
	Demonstrate responsibility, accountability and commitment by respecting professors and classmates and complying with relevant university regulations
	
	
	
	














23. Topic Outline and Schedule:
	Week
	Topic
	ILO/s Linked to the Topic
	Learning Types
(Face to Face/ Blended/ Fully Online)
	Platform Used
	Synchronous / Asynchronous Lecturing
	Evaluation Methods
	Learning Resources

	1
	Introduction
	K1, K2
	 Face to Face
	Lecture and Teams
	Synch.
	 Exam 
	 1 and 2

	2
	Routes of administration
	K1
	 Face to Face
	Lecture and Teams
	Synch.
	Exam
	1 and 2

	3
	Compartmental PK
	K1, K3
	 Face to Face
	Lecture and Teams
	Synch.
	Exam 
	1 and 2

	4
	One comp.IV bolus
One comp.IV Infusion
	K1, K3
	 Face to Face
	Lecture and Teams
	Synch.
	Exam 
	1 and 2

	5
	One comp. extravascular  Administration.
	K1, K3, S2
	 Face to Face
	Lecture and Teams
	Synch.
	Exam,
HW
	1 and 2

	6
	Two comp. Models IV bolus + infusion+Extravascular,
IVIVC
	K1, K3
	Face to Face
	Lecture and Teams
	Synch.
	Exam, HW
	1 and 2

	7
	Three comp. Models.
Multiple Administration.
	K1, K3
	Face to Face
	Lecture and Teams
	Synch.
	Exam 
	1 and 2

	8
	Benet’s equations, Partial fraction and Heaviside expansion theory.
	K1, K3
	Face to Face
	Lecture and Teams
	Synch.
	Exam 
	1 and 2

	9
	Data Analysis (PK-Solver, WinNonlin, PK-analix)
	S1, S2, S4, S5
	Face to Face
	Computer Lab
	Synch.
	Project
	Users manual

	10
	Non-compartmental PK
	K1, S2, S4, S5
	Face to Face
	Lecture and Teams
	Synch.
	Project
	1 and 2

	11
	Non-linear PK
	K3, K2 
	Face to Face
	Lecture and Teams
	Synch.
	Exam 
	1 and 2

	12
	Physiological PK
	K2, S2
	Face to Face
	Lecture and Teams
	Synch.
	Exam 
	1 and 2

	13
	Population PK
	K2, K3, S2
	Face to Face
	Lecture and Teams
	Synch.
	Exam, HW 
	Lecture and Teams

	14
	Bioavailability and Bioequivalence
	K3, S3,

	Face to Face
	Lecture and Teams
	Synch.
	Exam, HW, Project
	3 and 8

	15
	Students’ Presentations
	C1
	Online
	Lecture
	Online
	Case Study
	

	16
	Final Exam
	



24. Evaluation Methods: 
Opportunities to demonstrate achievement of the ILOs are provided through the following assessment methods and requirements:
	Evaluation Activity
	Mark
	Topic(s)
	ILO/s Linked to the Evaluation activity
	Period (Week)
	Platform

	Midterm Exam
	30
	First 8 weeks
	K1, K2, K3
	9th
	Face to Face

	Homeworks
	10
	Assignment
	K3, S1
	[bookmark: _GoBack]3rd,5th, 11th
	Face to Face

	Projects 
	10
	Assignment
	S1, S2, S3, S4, S5
	13th
	Face to Face

	Presentation
	10
	Presentation
	S5, C1
	16th
	Face to Face

	Final Exam
	40
	All Topics
	K1, K2, K3, S1, S2, S3, C1
	16th
	Face to Face



25. Course Requirements:
	(e.g.: students should have a computer, internet connection, account on a specific software/platform…etc.): 
Students should have a computer, internet connection and an account on Moodle




26. Course Policies:
	A- Attendance policies:
· According to the University Regulations
· Attendance: Mandatory.
B- Absences from exams and submitting assignments on time:
1. Will result in zero achievement unless health report or other significant excuse is documented.
C- Health and safety procedures:
2. NA
D- Honesty policy regarding cheating, plagiarism, misbehavior:
3. Participation in cheating will lead to applying all following penalties together
4. Failing the subject he/she cheated at
5. Failing the other subjects taken in the same course
6. Not allowed to register for the next semester. The summer semester is not considered as a semester.
E- Grievances Policy:
· According to the general policies applied at the University of Jordan for grievance, when there is a complaint or conflict between a student and an academic/staff member or another student, the following procedures must be followed:
· The student writes a formal complaint describing the situation of conflict to the Dean of the School or the President of the University.
· Dean or President will first try to resolve the controversy by meeting/listening to both parties.
· If agreement was not possible, Dean or president forms an investigation committee which will follow, within a specified timeline, the general policies for relevant circumstances.
· The following points are considered:
· The committee will meet/talk to both parties and witnesses (if applicable) within two weeks of conflict.
· All meetings and discussions are documented according to the university policies.
· Results/ recommendations will be sent to the Dean or President who is responsible for their implementation
F. Grading policy:
7. Midterm Exam: 30 Points.
8. Homework, Presentation and Projects: 30 Points.
9. Final Exam: 40 Points.
F- Available university services that support achievement in the course:
10. An account on MS teams, library, internet connection, E-Learning.






27. References: 
	A- Required book(s), assigned reading and audio-visuals:
1. Applied Biopharmaceutics & Pharmacokinetics, Seventh Edition 7th Edition by Leon Shargel and Andrew Yu, 2022
2. Pharmacokinetic and Pharmacodynamic Data Analysis: Concepts and Applications, Fourth Edition, by Johan Gabrielsson and Daniel Weiner, 2017
B- Recommended books, materials, and media:
3. Fundamentals of clinical pharmacokinetics, John Wagner, 1975.
4. Pharmacokinetics, 2nd edition, Milo Gibaldi, 1982.
5. Pharmacokinetics for the pharmaceutical scientist, John Wagner, 1993.
6. Handbook of bioequivalence Testing, Sarfaraz Niazi, 2007.
7. Design and Analysis of bioavailability and bioequivalence studies, 2nd edition, 2009 
Shein-Chung Chow and Jen-pei Liu.
8. US-FDA, EMA Biopharmaceutics guidelines.




28. Additional information:
	NA


	Name of the Instructor or the Course Coordinator:
 Mutasim Al-Ghazawi
	Signature: 
…………...………………
	Date: 
……..…………

	Name of the Head of Quality Assurance Committee/ Department
………………………………………………….
	Signature: 

…………...………………
	Date: 
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	Name of the Head of Department
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	Signature: 
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	Date: 
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	Name of the Head of Quality Assurance Committee/ School or Center
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…………...………………
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	Name of the Dean or the Director
………………………………………………….
	Signature: 
…………...………………
	Date: 
……..…………
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