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Deletion of a course

New course with supporting documents

Add existing course offered at another campus
Change in course number at same level
Downgrading of course level
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Change in course title
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Off Campus ¢~

COURSE DESCRIPTION (PREREQUISITES INCLUDEDY): Admission by consent of instructor.

Integrates the principles and methods of engineering and life sciences toward the fundamentat understanding of structure-function relationships in normal and
pathological mammalian tissues, especially as they relate to the development of biological substitutes to restore, maintain, or improve tissue/organ function.
Current concepts and strategies,including drug delivery, tissue and cell transplantation, bioartificial organs, and in vivo tissue regeneration are introduced, as

well as their respective clinical applications.pyrofegsor Voytik-Harbin.
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Engineering Faculty Document #40-01
March 6, 2002

To: Faculty of the Schools of Engineering
From: Department of Biomedical Engineering

Subject: New Graduate Level Course

The Department of Biomedical Engineering has approved the following new course. : \pproval

=

of the Faculty of the Schools of Engineering is requested.
BME 551/ BMS 523 Tissue Engineering

A. Course Description
Sem. 2, Class 3, ¢cr. 3

Interdisciplinary approach to structure-function relationships of normal and pathological tissues
and development of strategies to' restore, maintain, or improve tissue function. Concepts and
strategies include drug delivery, biomaterials, biomechanics, in vivo tissue regereration.

B. Reason

- This course has been offered three times on an experimental basis and has received high level of
interest from both undergraduate and graduate students representing miultiple academic
departments. This course provides students with a truly intetdisciplinary and integrated
perspective of the engineering, life science, and clinical principles and practices involved in the
development of medical devices and tissue/organ substitutes. The student is tanght the important
biophysical and biological aspects of various tissue/organs as well as the cutting-edge tissue
engineering strategies used to repair and restore their structure and function.
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Supporting Documentation:

Coordinating Instructors: S.L. Voytik-Harbin (W. Lafayette) and D. Stocum (Indianapolis)

Course Objective:

This course integrates the principles and methods of engineering and life sciences toward
the fundamental understanding of structure-function relationships in normal and pathological
mammalian tissues especially as they relate to the development of biological substitutes to
restore, maintain, or improve tissue/organ function. Current concepts and strategies including
drug delivery, tissue and cell transplantation, bioartificial organs, and in vivo tissue regeneration
are introduced as well as their respective clinical applications.

Student Populatién:

The student population will consist of undergraduate (seniors) and graduate students from
engineering, bioengineering, and life science disciplines. It is likely that this will be the first
exposure to interdisciplinary topics for many of the students. Supplementary reading materials.
will be suggested for those students who may feel they are deficient in certain areas.
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The course will be a live video-conference between classrooms in Indianapolis and West
Lafayette so there is no need for extensive travel.

Course Content:
LECTUR.J - _ TODIC
T | Course Introduction; Tisste Engineering and Regenerative Biology: A
Perspective
TISSUE DEVELOPMENT, REGENERATION, AND REPAIR
2 Basic Concepts of Tissue Development and Regeneration
3 Phases of Tissue Repair
4 Fetal vs. Adult Wound Healing; r‘hr.omc Wounds
CELLUL:AR PROCESSES AND TISSUE RESTORATION: A
L . QUALITATIVE AND QUANT ITATIVE APPROACH
5 [Cell Prohteratlon Cell Differentiation o
6 . Cell M1grat10n Cell Adhesmn Receptor/hgand Bmdmg
b,XI‘RACEILULAR MATRIX AND TISSUE RnSTORATION
7 Compositional and Structural Aspects of Extracellular Matrix (ECM); Collagen
8 Glycosaminoglycans; Proteoglycans; Growth Factors and Other Molecular
Mediators of ECM
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BIOPHYSICAL ASPECTS OF TISSUE RESTORATION

9 Mechanical Aspects of Tissue Restoration
10 Mechanical Aspects of Tissue Restoration
11 Electrical Phenomena and Tissue Restoration
STRATEGIES IN TISSUE ENGINEERING AND RECONSTRUCTION
12 Biomaterials
13 Cell Transplantation; Stem Cells; Gene Therapy
14 Bioartificial Organs
15 Regeneration In Vivo, Stimulation of Regeneration in Vivo
16, Tissue Transplantation (autografts, allografts, xenografts)
17 Drug Delivery
18 Exam
ENGINEERING AND RESTORATION OF SPECIFIC ORGAN/TISSUE
. SYSTEMS
19 Skin :
20 Oral Tissues _
21 Cardiovascular System: Vascular Grafts
.22 Cardiovascular System: Cardiac Prostheses
23 Nervous System: Peripheral Nervous Tissue
24 Nervous System: Spinal Cord
257 Musculoskeletal System: Cell and Molecular Engineering of Musculoskeletal
System .
26 Musculoskeletal System: Bone and Cartilage, Tendon and Ligament
27 REGULATORY ASPECTS OF TISSUE RESTORATION
28 Case Studies
29 Case Studies
30 Exam







