Amit Gefen

January 2001

0553.5328 Biomaterials

Guidelines for preparation of the final project
General

All students are required to complete a written project on a topic of their choosing in the area of biomaterials. The purpose of this project is to put to use the knowledge gained within the course through the practical application of analyzing prospective uses for biomaterials. 

Choose a possible application for a biomaterial within the human body, but try to avoid selecting one that is in common use (e.g. hip joint replacements). Note: this project is design-oriented. Novel and innovative ideas will be graded more favorably, as you must think about new design concepts instead of retrieving existing designs from the literature. The application need not be one that you think can be easily realized with current existing technology – you should be creative! 

Considering the proposed application, discuss the material requirements for the device. This should be based on your knowledge gained during classes and be supported by scientific literature (textbooks and journals). Follow the guidelines given below.

1. Address the properties of the surrounding biological tissues and organs. Evaluate the expected biocompatibility and biomechanical compatibility of the proposed implant in view of its function.

2. Suggest a category of material for use in this application (e.g., metallic, ceramic, polymeric, composite etc.). 

3. Discuss your rationale, and evaluate whether currently available materials would meet these needs or whether a new material would be required. If a new material is needed, specify its properties that would need to be considered, and outline basic steps for development, manufacturing and testing of this material.

4. Keep in mind an overall design for your device application, although you do not need to go into great detail. If the device will require multiple materials to perform its function, discuss each of them separately. However, for the purpose of this project, you need only to be concerned with materials in contact with biological tissues. For instance, the internal electrical circuits of a pacemaker need not be considered, but the material and shape of the casing and the leads to the heart should be thoroughly discussed. 

Note: the instructor must approve all topics! 

Please feel free to schedule an appointment to discuss possible ideas.  

The oral and written presentations of the project should include a complete review of the literature of the subject and provide a thorough analysis of the material, by addressing all the above-mentioned topics. The written report is due by the day of the final exam. 

Oral Presentation of the Project

In-class presentations of the project material will take place during the last three meetings of the course. The order of the presentations will be assigned randomly. The duration of the oral presentations will be determined once the final size of the class is known.

Students are highly encouraged to use overheads or a computer-based PowerPoint presentation in support of their oral talk. Those electing to use PowerPoint must order the appropriate equipment in advance and make sure that their presentation is functional before the session of talks begins.

All students of the class will be allowed to ask questions. The quality of presentation will count towards the evaluation of the final grade.

Format of Scientific Report

The paper should be written in the following form, where sections A-C are a maximum of 12 double-spaced pages:

TITLE PAGE

ABSTRACT (of maximum 200 words)

A. INTRODUCTION & BACKGROUND (~1-2 pages)

Briefly describe what you will be presenting and why it is important. Relate concisely the anatomical, biological and clinical framework of your topic.

B. PREVIOUS INVESTIGATIONS (~2 pages)

Present a literature review of previous research relevant to this topic. Do not simply list in expanded form a number of references, but try to analyze and classify what has been done in a critical approach. This section should be in a form such that the current "state-of-the-art" is easily appreciated.

C. PROPOSED DESIGN (~8-9 pages)

State what you think are the shortcomings in the current knowledge and technology of implants in the category of interest, as they are reflected by the literature review. State concisely and specifically the particular engineering problem that you propose to address. List the goals and constraints for the proposed implant. Explain and justify your ideas on its geometric design and material selection. Note (with appropriate citations) relevant background material that supports (or possibly refutes) your design. State what you believe will be the clinical significance of applying your proposed design.

REFERENCES

References and reference citations should conform to the style of the Journal of Biomedical Materials Research. At least fifteen references are expected.

The following journals may be helpful:

	Annals of Biomedical Engineering 

	Journal of Biomechanics

	Journal of Biomechanical Engineering

	Journal of Biomedical Materials Research


Note: All the above journals are available in the Library of Exact Sciences and Engineering of Tel Aviv University
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