DENT-412:  Fundamentals of Craniofacial and Dental Technology  (3 units)

Course objectives: On successful completion of this course, participants should be able to:

1. Describe the basic terminology in dentistry such as basic tooth anatomy (outcome a
).

2. Explain the imaging modalities used in dentistry and its applications (outcome a).

3. Analyze and understand the fundamentals of research in dental implants, dental biomaterials, and biomaterials testing (outcome a).
4. Describe the fundamentals of CAD-CAM and digital dental technology (outcome a).
5. Explain the role of bio-nanotechnology in the research field of regeneration of enamel (outcome a).
6. Describe the role of saliva in the development of innovative technology in the field of craniofacial oral-dental sciences (outcome a).
7. Prepare written reports and technical illustrations summarizing prior literature procedures, technical results, experiments and projects (outcome n).

8. Prepare through independent study of textbooks, readings, and journal papers the presentation of an independent research project (outcomes k, l, m).

Course synopsis: This course will consist of a series of 2h 40 minute classes presented by Faculty of the USC School of Dentistry. Each class will address one topic related to the advancing field of craniofacial biotechnology, dentistry and medicine, and will highlight interdisciplinary interactions between clinical sciences, craniofacial biotechnology, bioengineering and engineering.

Format: Class meets Tuesdays 2 - 4:50 pm at room Lecture C.

Grading: Final course grade will be based upon midterm test (35%), one Student Project progress report and presentation (15%), class attendance (10%) and final Student Presentations and report at the end of the course (40%). Given the nature of the course, the Project will be used in place of a final exam.  The midterm test will consist of multiple choice questions. Class attendance (10%) will be graded as 0 if student misses one class without an acceptable excuse (proof of medical appointment, proof of attendance to a conference, and similar).  In the projects, students will focus on one of the themes of the course and will (1) review the biotechnology involved in that area; (2) identify an unsolved problem, unsatisfactory result or a technological challenge in the field; (3) propose a solution or a new device or a new design or identify the characteristics of the solution to that problem and which disciplines of engineering and dentistry/medicine should be involved in the solution. Student projects will be assessed through two progress reports and two short Powerpoint presentations by the student.
Through the Student Projects and presentations this course contributes strongly to BME program outcomes a) apply knowledge of mathematics, science, and engineering; e) an ability to identify, formulate, and solve engineering problems, and g) an ability to communicate effectively, l) an understanding of biology and physiology.
.

Course Director (DEN):  Reyes Enciso, PhD (School of Dentistry)
Faculty (School of Dentistry): Reyes Enciso, Paul Denny, James C. Earthman, Pascal Magne, Mahvash Navazesh, Alon Frydman, Harold Slavkin, Randy Phillips, Janet Oldak, Cherilyn Sheets.

Schedule of classes:

01/12/10 -  Introduction to Craniofacial biotechnology – Harold Slavkin  (2h40 lecture)

01/19/10 – Biomimetic approaches to enamel bioceramics – Janet Oldak (2h40 lecture)

01/26/10 -  Focus Area: Dental Implants – Alon Frydman (2h40 lecture) 
02/02/10 – Focus Area: Tooth Regeneration – Harold Slavkin (2h40 lecture)

02/09/10 – Focus Area: Biomimetic approach to porcelain bonded restorative 
materials – Pascal Magne (1h40 lecture and 50 min. visit to Dr Magne’s 
research lab)

( RESEARCH DAY 2/10/10
02/16/10 – Focus Area: Bioimaging applied to craniofacial oral-dental 
structures and functions – Reyes Enciso (2h40 lecture) 
02/23/10 – Focus Area: CAD-CAM Applications to Dental Restorations – Randy 
Phillips (1h40 lecture plus 50 min. visit to Dr Phillips lab in the School of 
Dentistry) 
03/02/10 - PROJECTS PRESENTATION: TURN IN PROGRESS REPORT #1. 
03/9/10 – Focus Area: Bio-nanotechnology applications for saliva diagnostics – 
Paul Denny and Mahvash Navazesh (2h40 lecture)

03/16/10 – SPRING BREAK

03/23/10 – Focus Area: Dental implants and technological advancements Dr 
Sheets and Dr Earthman  (2h40 lecture)

03/30/10 – MIDTERM 
04/06/10 – Focus Area: Avatars in dental education – Dr Glenn Clark (2h40 lecture) 
04/13/10 – Office hours  (study week)

04/20/10  - SHORT PRESENTATION OF FINAL PROJECT GROUP A
04/27/10 – SHORT  PRESENTATION OF FINAL PROJECT GROUP B

05/04/10 - TURN IN FINAL PROJECT REPORT all students.
Source material: Two copies of the books recommended for reading are available under “Class reserve”  at the Jennifer Ann Wilson Dental Library.  They are:

· Lynch, S.E., Genco, RJ and Marx, RE (1999) Tissue Engineering: Applications in Maxillofacial Surgery and Periodontics. Quintessence Publishing, Company, Chicago (ISBN 0867153466).

· Yudell, M. and DeSalle, R. (Editors) (2002) The Genomic Revolution: Unveiling the Unity of Life. Joseph Henry Press, Washington, DC  (ISBN: 0309074363).

The journal articles recommended for reading are:

· Slavkin, HC (1996) Biomimetics: replacing body parts is no longer science fiction. Journal of the American Dental Association  August 1254-1257.

· Slavkin, HC (2002) Molecules and Faces: What is on the Horizon? In: Understanding Craniofacial Anomalies, Mark Mooney and Michael Siegel, editors, Wiley-Liss Publishers, New York, pp 549-560.

· Chai Y., Slavkin H.C. Prospects for tooth regeneration in the 21st Century: A Perspective. Microscopy Research and Technique 2003; 60: 469-479.

· Ohazama A. Modino SA. Miletich I. Sharpe PT. Stem-cell-based tissue engineering of murine teeth. Journal of Dental Research. 83(7):518-22, 2004 Jul.

· Heuer AH, Fink DJ, Laraia VJ et al: Innovative material processing strategies: a biomimetic approach. Science 1992; 255: 1098-1105.

· Magne P., Douglas W.H. Rationalization of esthetic restorative dentistry based on biomimetics. J. Esthet. Dent. 1999; 11:5-15.

· Glantz PO. Nilner K. Biomechanical aspects of prosthetic implant-borne reconstructions. Periodontology 2000. 17:119-24, 1998 Jun. (whole volume 17 recommended).

· Ueda M, Tohnai I, Nakai H. Tissue engineering research in oral implant surgery. Artificial Organs 2001;25(3):164-71.

· Danforth R.A., Dus I., Mah J. 3-D Volume Imaging for Dentistry: A New Dimension. CDA Journal Nov. 2003, 31(11) 817-823.

· Li, T., Denny, P., Ho, C.-M., Montemagno, C., Shi, W., Qi, F., Wu, B., Wolinsky, L. and Wong (2005) The Oral Fluid MEMS/NEMS Chip (OFMNC): Diagnostic and Translational Applications. Adv Dent Res. 18:3-5.

· Nvazesh M., Denny P. and Sobel S. Saliva: A Fountain of Opportunity. California Dental Association Journal. October 2002 30 10:783-788.

· Paine ML, White SN, Luo W, Fong H, Sarikaya M, Snead ML.     Regulated gene expression dictates enamel structure and tooth function. Matrix Biol. 2001 Sep;20(5-6):273-92. 

· Fong H, White SN, Paine ML, Luo W, Snead ML, Sarikaya M.     Enamel structure properties controlled by engineered proteins in transgenic mice. 
J Bone Miner Res. 2003 Nov;18(11):2052-9. 

Clinical research websites of interest will be provided during the classes such as:

· National Institutes of Health. www.nih.gov/
· OVID at USC http://www.usc.edu/hsc/dental/library/e_resources/ovid_usc.html 

· National Institute of Biomedical Imaging and Bioengineering (NIBIB) www.nibib.nih.gov
� BIOMEDICAL ENGINEERING PROGRAM OUTCOMES


(a) an ability to apply knowledge of mathematics, science, and engineering��(b) an ability to design and conduct experiments, as well as to analyze and interpret data��(c) an ability to design a system, component, or process to meet desired needs within realistic constraints such as economic, environmental, social, political, ethical, health and safety, manufacturability, and sustainability��(d) an ability to function on multidisciplinary teams��(e) an ability to identify, formulate, and solve engineering problems��(f) an understanding of professional and ethical responsibility��(g) an ability to communicate effectively��(h) the broad education necessary to understand the impact of engineering solutions in a global, economic, environmental, and societal context��(i) a recognition of the need for, and an ability to engage in life-long learning��(j) a knowledge of contemporary issues��(k) an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice.��(l) an understanding of biology and physiology��(m) the capability to apply advanced mathematics (including differential equations and statistics), science, and engineering to solve problems at the interface of engineering and biology**��(n) an ability to make measurements on and interpret data from living systems��(o) an ability to address problems associated with the interaction between living and non-living materials and systems





