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	Study Plan No.
	2021/2022
	University Specialization
	Master of Pharmaceutical Sciences

	Course No.
	0201768
	Course Name
	Advanced Drug Delivery

	Credit Hours
	3
	Prerequisite 
*Co-requisite
	-

	Course Type
	· Mandatory University Requirement
	· University Elective Requirement
	· Faculty Mandatory Requirement
	· Support course family requirements
	· Mandatory Requirement
	· Elective Requirement

	Teaching Style
	· Full Online Learning
	· Blended Learning
	· Traditional Learning

	Teaching Model
	· 1 Synchronous: 1 Asynchronous
	· 1 Face to Face: 1 Asynchronous
	· 1 Traditional


Faculty Member and Study Divisions Information (to be filled in each semester by the subject instructor)
	Name
	Academic rank
	Office No.
	Phone No.
	E-mail

	
	
	
	
	

	Office Hours (Days/Time)
	Sunday, Tuesday, Thursday ()
	Monday, Wednesday ()

	Division number
	Time
	Place
	Number of Students
	Teaching Style
	Approved Model

	
	
	
	
	Full Online Learning
	1 Synchronous: 1 Asynchronous


Brief Description
	This course is designed to introduce the students to different types of polymers used in the drug delivery systems with the emphasis on those utilized in controlled-release drug delivery systems and stimuli-responsive polymers. Delivery systems such as hydrogels, inorganic nanoparticles, and protein and gene delivery will be discussed in this course. Additionally, this course will shed a light on the characterization techniques employed during the development of the drug delivery systems.       


Learning Resources

	Course Book Information

(Title, author, date of issue, publisher ... etc)
	P.J. Sinko, Martin’s Physical Pharmacy and Pharmaceutical Sciences, 7th Edition, 2016, Lippincott Williams & Wilkins.

	Supportive Learning Resources

(Books, databases, periodicals, software, applications, others)
	Selected research and review articles from the literature.

	Supporting Websites
	

	The Physical Environment for Teaching
	· Class room
	· Labs
	· Virtual Educational Platform
	· Others

	Necessary Equipment and Software
	· PC/laptop with headphones and camera
· ZOOM Platform
· Moodle

	Supporting People with Special Needs
	-

	For Technical Support
	E-Learning & Open Educational Resources Center

Email: elearning@zuj.edu.jo; Phone: +962 6 429 1511 ext. 425/362


Course learning outcomes (K= Knowledge, S= Skills, C= Competencies) 
	No.
	Course Learning Outcomes
	The Associated Program Learning Output Code

	Knowledge
The student should be able to:

	K1
	Acquire advanced knowledge in pharmaceutical polymers, particularly those utilized in controlled-release and stimuli-responsive delivery systems. 
	MK1

	K2
	Identify the latest advances in drug delivery systems to achieve an improved understanding of pharmaceutical sciences.
	MK2

	K3
	Recognize innovative concepts in pharmaceutical development and drug delivery.
	MK3

	Skills
The student should be able to:

	S1
	Analyze and explain research articles related to the topics discussed throughout the course.
	MS1

	S2
	Apply the knowledge obtained throughout the program to carry out the needed practical work to support the Thesis or Research Project.
	MS2

	S3
	Apply the knowledge obtained throughout the program to develop targeted drug delivery systems.
	MS2

	S4
	Apply appropriate methodologies and techniques to characterize solve drug delivery systems.
	MS4

	Competencies
The student should be able to:

	C1
	Take responsibility by leaning latest advances in drug delivery systems by following up with the latest articles and assigned short homework.  
	MC1

	C2
	Stay up-to-date with the latest advances in drug delivery systems.
	MC2


Mechanisms for Direct Evaluation of Learning Outcomes

	Type of Assessment / Learning Style
	Fully Electronic Learning
	Blended Learning
	Traditional Learning
(Theory Learning)
	Traditional Learning (Practical Learning)

	Midterm Exam
	30%
	30%
	30%
	30%

	Participation / Practical Applications
	0
	0
	30%
	30%

	Asynchronous Interactive Activities
	30%
	30%
	0
	0

	Final Exam
	40%
	40%
	40%
	40%


Note 1: Asynchronous interactive activities are activities, tasks, projects, assignments, research, studies, projects, work within student groups ... etc, which the student carries out on his own, through the virtual platform without a direct encounter with the subject teacher.
Note 2: According to the Regulations of granting Master’s degree at Al-Zaytoonah University of Jordan, 40% of final evaluation goes for the final exam, and 60% for the semester work (examinations, reports, research or any scientific activity assigned to the student).
Schedule of Simultaneous / Face-to-Face Encounters and their Topics

	Week
	Subject
	Learning Style*
	Reference **

	1
	Pharmaceutical polymers
	Lecture
	Review articles

	2
	Pharmaceutical polymers
	Lecture
	Review articles

	3
	Polymers in controlled release drug delivery
	Lecture
	Review articles

	4
	Polymers in controlled release drug delivery
	Lecture
	Review articles

	5
	Biomedical applications of hydrogels
	Lecture
	Review articles

	6
	Stimuli-responsive materials in drug delivery
	Lecture
	Review articles

	7
	Gene therapy and gene delivery systems
	Lecture
	Review articles

	8
	Formulation strategies in protein delivery
	Lecture
	Review articles

	9
	Midterm Exam
	
	

	10
	Inorganic nanoparticles in drug delivery and diagnostics
	Lecture
	Review articles

	11
	Characterization techniques in drug delivery
	Lecture
	Review articles

	12
	Seminars 
	Presentation 
	Research article

	13
	Seminars
	Presentation
	Research article

	14
	Seminars
	Presentation
	Research article

	15
	Seminars 
	Presentation
	Research article

	16
	Final Exam
	
	


* Learning styles: Lecture, flipped learning, learning through projects, learning through problem solving, participatory learning ... etc.

** Reference: Pages in a book, database, recorded lecture, content on the e-learning platform, video, website ... etc.

Schedule of Asynchronous Interactive Activities (in the case of e-learning and blended learning)
	Week
	Task / Activity
	Reference
	Expected Results

	1
	Dispersion polymerization 
	Research article
	Perform seminar 

	2
	Interpenetration network for drug delivery
	Research article
	Perform seminar

	3
	Thermoplastic polymers in drug delivery
	Research article
	Perform seminar

	4
	Polymeric micelles NPs for drug delivery
	Research article
	Perform seminar

	5
	Polyamide for the delivery of genes,  anticancers, or proteins
	Research article
	Perform seminar

	6
	Hyaluronic acid bioconjugate for the delivery of genes,  anticancers, or proteins
	Research article
	Perform seminar

	7
	Hydrogels for tissue engineering 
	Research article
	Perform seminar

	8
	Enzyme-responsive nanoparticles
	Research article
	Perform seminar

	9
	Midterm Exam
	
	

	10
	Redox-responsive nanoparticles
	Research article
	Perform seminar

	11
	Polyplexes for gene delivery
	Research article
	Perform seminar

	12
	Iron oxide nanoparticles for theranostic applications 
	Research article
	Perform seminar

	13
	Lipoplexes for gene delivery
	Research article
	Perform seminar

	14
	Synthesis of inorganic nanoparticles by green chemistry 
	Research article
	Perform seminar

	15
	Oral delivery of protein and peptide
	Research article
	Perform seminar

	16
	Final Exam
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