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Department of Bioengineering

BioE 449 
Introduction to Controlled Drug Delivery Systems
Spring 2011
Tuesday/Thursday 11:00-12:15 PM
109 Rhodes Annex
Instructor: 
Dr. Frank Alexis


Assistant Professor of Bioengineering

Office: 
203 Rhodes Annex  


Phone: 
656-5003

e-mail: 
falexis@clemson.edu 
Office Hours: Tuesday 12:15-1:15 PM
CLASS POLICIES
1. Consistent class attendance is strongly encouraged.  There is not a textbook for the course and exams will be composed based on multiple text books referenced in the syllabus, based on material covered in class, and based on resource material provided through Blackboard.  Students are responsible for all material posted on Blackboard unless designated FYI.

2. NO make-up exams/quizzes will be given for any reason.  For an excused absence on any exam/quiz, the weight for that exam will be applied to the final exam (this is the fairest way to handle absences for everyone concerned, including the absent student). Excused absences include documented participation in university activities (athletics/student organizations), student illness, and family emergencies. 
3. Unexcused exam/quiz absence will result in the assignment of a grade of zero (0).
4. Waiting time for instructor:  If the instructor does not arrive within 15 minutes of the beginning of class, students may consider the class canceled and leave.

5. Any questions pertaining to grading or requests for re-consideration of grading must be made within 1 week of when the exam / assignment is returned in class.

6. Academic Integrity (CU official statement on Academic Integrity): “As members of the Clemson University community, we have inherited Thomas Green Clemson’s vision of this institution as a “high seminary of learning.”  Fundamental to this vision is a mutual commitment to truthfulness, honor, and responsibility, without which we cannot earn the trust and respect of others.  Furthermore, we recognize that academic dishonesty detracts from the value of a Clemson degree.  Therefore, we shall not tolerate lying, cheating, or stealing in any form.”
The College of Engineering and Science Honor Code is in effect since the fall of 1994.  Homeworks, exams, and projects are to be an individual effort unless specified by the instructor. If the honor pledge is not stated and signed at the end of each Exam, Homework, and Project, the instructor will not provide a grade.


Honor Pledge:


1) I have neither given nor received aid for this (examination, homework). 

2) We have neither given nor received aid for this team project.  The work has been equally divided among team members.  

(Provide acknowledgment to contributors - clinicians, graduate students, professors, etc.) (http://www.ces.clemson.edu/info/code.htm)

Disability Access Policy:  In compliance with Section 504 of the Rehabilitation Act of 1973, and the Americans with Disabilities Act of 1990 (ADA), Clemson University recognizes a student with a disability as anyone who has a physical or mental impairment that substantially limits one or more major life activity. Student Disability Services coordinates the provision of reasonable accommodations for students with disabilities. Students with disabilities needing accommodations should contact the Office of Student Disability Services in G20 Redfern Health Center, 656-6848.  Any students requiring additional time for exams / assignments must provide written documentation by 9/5/06.
DESCRIPTION

Fundamental principles of controlled drug delivery including drug release mechanisms, physiological barriers, and various types of delivery routes. Specific emphasis is placed on understanding drug delivery technologies. This course will also describe processes to scale up the fabrication of drug delivery systems. 
Course Learning Objectives:

A)
To produce oral and written communication describing the development of drug 
delivery technologies and scientific news and to assess the impact of the 
technology.
B)
To describe drug delivery concepts
C)
To apply diffusion coefficient equations to quantify drug release kinetics 
D)
To describe manufacturing processes of drug delivery systems
E)
To describe drug delivery device testing and regulatory approval process
F)
To describe and explain the major classes of drug delivery systems, their strengths 
and limitations.
Pre-req: BIO302

Course Outcomes

Students will be able to find scientific resources, memorize, understand, apply, critically analyze, assess, develop team skills, communicate and describe drug delivery system concepts and technologies through:
	Outcomes
	Objectives

	Knowledge
	A,B, C, D, E, F

	Comprehension
	A, B, C,D, E, F

	Application
	A, B, D, E, F

	Analysis
	A, C, F

	Synthesis
	A, F

	Evaluation
	A, F

	Skills
	A, F

	Math/Sc. And Eng.
	C, D,E

	Solve Eng. Problems
	C


REQUIRED and SUGGESTED MATERIALS

· Lecture Notes taken in class and posted on Blackboard
Additional textbooks which may be helpful are:

Drug Delivery: Principles and Applications by Binghe Wang, Teruna J. Siahaan, Richard A. Soltero March 2005
Additional readings which may be helpful for Discussion Sessions:
www.nature.com

http://www.biospace.com
http://www.worldpharmanews.com/
http://www.dddmag.com
COURSE MARKING SCHEME

· Exam 1 
20%

· Exam 2 
20%
· Final Exam 
20%

· Oral Project Presentation
20%

· Written Project 
10%
· Discussion
5%
Extra credits: Chosen exam questions provided by students (1 point)
A - 90-100%

B - 80-89%

C - 70-79%

D - 60-69%

F - <60%

Note: Exam dates are firm and will not be subject to change. 

Note: No exemptions are allowed for the final exam.
Exams: Questions will be based on understanding and memorizing the lecture notes, drug delivery equations; and solving problem abilities. Questions will be from coursework materials available on blackboard and from lectures from each term. Each student will provide 2 questions that they would like to be asked at the exam and the instructor will select a maximum of nine questions to be part of the exam with a weight of 1 point per question. 

Final exam: Questions will be based on understanding and memorizing the lecture notes, drug delivery equations; and solving problem abilities. Questions will be from coursework materials available on blackboard and from lectures from the entire semester.

Written / Oral Project:  Students will be divided into teams and will select a drug delivery technology for their project.  The project will consist of independent research about a technology including: historical development of the technology, description of the technology; significance of the technology; and a critical evaluation of the technology.  See accompanying handout for further details.
Oral Presentation Grading Rubric

The oral presentations will be evaluated as follows:

Name:____________________Team #:____________________
Section: ____________
	Evaluation Category
	Poor (0)
	Good (1)
	Excellent (2)

	Organization (20%)
	Disorganized; hard to follow; wandered from topic
	Organized and logical sequence, but did not flow well
	Well-organized, logical, easy to follow from presentation to hands-on activity

	Content (40%)
	Inadequate details to support presentation
	Few missing details or confusing details for supporting presentation
	Adequate and properly presented details to support presentation

	
	Many terms missing or misused
	A few terms missing or misused
	Proper use of terminology

	Slides &/or Handouts (15%)
	Slides or handouts difficult to read and/or confusing; too many or too few slides
	Slides or handouts somewhat confusing; too much or too little text 
	Effective and clear slides and handouts

	Conceptual Level & Reasoning (15%)
	Missing, incorrect, or inconsistent conclusions
	Weak/poorly supported conclusions
	Well-stated, well-justified conclusions

	
	Missing, incorrect, or inconsistent recommendations
	Weak/poorly supported recommendations
	Well-stated, well-justified recommendations

	
	Much redundancy; poor flow
	Some redundancy and/or tangents
	Concise & flows logically

	Delivery (10%)
	Distracting gestures; did not maintain attention; design did not work well with presentation
	Reasonably maintained attention, effective presentation of design
	Very effective  communication throughout presentation

	
	Not well rehearsed; poor flow of presentation
	Some flow issues with presentation
	Well-rehearsed and presentation flowed well

	
	Never makes eye contact with audience or not audible to audience
	Sometimes makes eye contact with audience and is audible
	Often makes eye contact with audience and speaker is easily heard.

	Total:
	
	
	


Additional Comments:___________________________________________________________________
Written Assignment Grading Rubric

The written reports will be evaluated as follows (% weightings are shown for each category):

Name:____________________Team #:____________________
Section: ____________
	Evaluation Category
	Poor (0)
	Good (1)
	Excellent (2)

	Organization (20%)
	Disorganized; hard to follow; wandered from topic
	Organized and logical sequence, but did not flow well
	Well-organized, logical, easy to follow from presentation to hands-on activity

	Content (50%)
	Inadequate details to support claims
	Few missing details or confusing details 
	Adequate and properly presented details 

	
	Many terms missing or misused

	A few terms missing or misused
	Proper use of terminology

	
	Did not address all aspects of required content
	Addressed most aspects of required content with some weaknesses
	Effectively addressed all required content aspects

	Evidence (15%)
	No citation of literature
	Some missing citation of literature
	Proper citation of literature

	
	Many inaccurate statements
	Minor errors in accuracy or conciseness
	All statements are accurate and concise

	Mechanics (15%)
	Numerous (>5) errors in spelling, grammar, syntax
	Minor (3-5) errors in spelling, grammar, and syntax
	Proper spelling, grammar, and syntax

	Total:
	
	
	


Additional Comments:___________________________________________________________________
_____________________________________________________________________________________
Course Outline
	Date
	Term 1
	Term 2
	Grades

	01/13
	Why Controlled Drug Delivery is Important?
	
	

	01/18
	Drug stability, bioavailability, and toxicity
	
	

	01/20
	Intellectual Properties
	
	Discussion
Courtney

	01/25
	Drug Delivery Systems
	Select a Technology
	4 Groups

	01/27
	Regulations
	
	2Discussions
Kaitlyn

nathaly

	02/01
	Drug Release Kinetics
	
	

	02/03
	Drug Release Kinetics
	
	

	02/08
	Review
	
	Discussion

	02/10
	
	
	Exam 1
Ben

	02/15
	
	Oral Drug Delivery
	

	02/17
	
	Nasal Drug Delivery
	Discussion
Erika

	02/22
	
	Transdermal Drug Delivery
	

	02/24
	
	Pulmonary Drug Delivery
	Discussion
Erik

	03/01
	
	Ocular and Buccal
	

	03/03
	
	Implant Drug Delivery (bone/stent/microchip)
	Discussion
Even

	03/08
	
	Parenteral Drug Delivery
	Discussion

	03/10
	
	Intelligent Drug Delivery
	

	03/15
	
	Review
	

	03/17
	
	
	Exam 2

	03/22
	
	Spring Break
	

	03/24
	
	Spring Break
	

	03/29
	
	Gene Therapy
	Discussion

	03/31
	
	Hydrogels
	

	04/05
	
	Targeted Drug Delivery
	

	04/07
	
	Manufacturing
	Discussion

	04/12
	
	Manufacturing
	

	04/14
	
	Sterilization
	Discussion

	04/19
	
	Lecture of Choice
	Projects

	04/21
	
	
	Present

	04/26
	
	
	Present

	04/28
	
	Review
	Discussion

	05/03
	
	
	Final Exam


Written / Oral Project Details

Paper Length: 8-12 pages double spaced.

Presentation Time: 30 minutes

All team members must contribute to both the paper and the presentation (each individual must speak during the oral presentation and each individual must identify within the written document their individual contribution). The sections covering physiology/pathology should be team-researched, written, and presented. 

The content of paper / presentation should be essentially identical.

The content must include the following specific requirements:  historical development of the technology, description of the technology; significance of the technology; and a critical evaluation of the technology.
Historical Background:  Describe the development of the technology on the time scale including inventors, the accomplishment of milestones, failures, success, change of direction, licensing, FDA approval, clinical trials, patents, stage of the technology, funding, etc.
Description of the Technology: Describe the key features of the technology including hypothesis, novelty, claims, space of activity, applications, advantages, formulation, etc.
Significance of the Technology: Describe the pathological problem and its biomedical significance, experimental results in vitro/in vivo/clinical trials, etc.
Critical evaluation of the Technology: Discuss the impact of the technology, experimental results, and possible problems.
References:  You are not required to provide a “bibliography” which I define as an exhaustive list of every source of information used. You are required to provide “references” for specific facts that are not accepted as common knowledge.

Only archival literature sources may be referenced, including books, textbooks, journal review articles, primary journal articles, patent documents.  On-line sources may be used for your own basic knowledge and as a source of figures.  If you include a figure from a website, it should be referenced in the figure caption.  Website/html references may not be included in the reference list (2 points will be deducted from the final grade per website included in the reference list). 

Rationale-1) websites/links are unstable and subject to discontinuation/movement therefore this is not a permanent archival source of information, 2) websites are not peer-reviewed as most scientific journals, therefore there is no quality control on the content.

Reference style is at your discretion-however it should include 1) in-text citation and 2) final reference list including at least authors, title, journal, volume, year, pages.

For example:

Paper text

………………Damaged endothelial cells release thromboxane A2, a soluble signaling molecule that binds to platelets and increases integrin affinity for fibrinogen.1 ………………..
End of Document reference list

References

1 Webb K and T Boland. “Molecular mechanisms of hemostasis.”  Circulation Research 193: 511-515 (1999).

Discussion
Each student will give a short presentation of 5 minutes followed by 5 minutes of questions from the audience. The presentation will be based on scientific news in the field of drug delivery. Suggested sources of news are provided (but not limited to) in the MATERIALS section above. The student is expected to describe the source of the scientific news, team of scientists, biomedical field, impact of the scientific news, and major results.

Discussion Grading Rubric

The discussion presentation will be evaluated as follows:

Name:____________________
	Evaluation Category
	Poor (0)
	Good (1)
	Excellent (2)

	Organization (20%)
	Disorganized; hard to follow; wandered from topic
	Organized and logical sequence, but did not flow well
	Well-organized, logical, easy to follow from presentation to hands-on activity

	Content (40%)
	Inadequate details to support presentation
	Few missing details or confusing details for supporting presentation
	Adequate and properly presented details to support presentation

	
	Many terms missing or misused
	A few terms missing or misused
	Proper use of terminology

	Slides &/or Handouts (15%)
	Slides or handouts difficult to read and/or confusing; too many or too few slides
	Slides or handouts somewhat confusing; too much or too little text 
	Effective and clear slides and handouts

	Conceptual Level & Reasoning (5%)
	Incorrect response to questions
	Weak/poorly response to questions
	Well-stated response to questions

	
	
	
	

	
	Much redundancy; poor flow
	Some redundancy and/or tangents
	Concise & flows logically

	Delivery (20%)
	Distracting gestures; did not maintain attention; design did not work well with presentation
	Reasonably maintained attention, effective presentation of design
	Very effective  communication throughout presentation

	
	Not well rehearsed; poor flow of presentation
	Some flow issues with presentation
	Well-rehearsed and presentation flowed well

	
	Never makes eye contact with audience or not audible to audience
	Sometimes makes eye contact with audience and is audible
	Often makes eye contact with audience and speaker is easily heard.

	Total:
	
	
	


Additional Comments:___________________________________________________________________
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