
University of Notre Dame

Journal

of

Biomaterials Applications Reviews

Volume 1

May 2007

All Contributions from the Students of AME 50571

Edited by Prof. Ryan K. Roeder

Published by the

Department of Aerospace and Mechanical Engineering,

University of Notre Dame, Notre Dame, Indiana

© Copyright 2007



Table of Contents

Section I: Cardiovascular Applications

Becker, Kyle A biomaterials review of coronary stents: Bioresorbable

devices

4

Deuerling, Justin M. Failure of small diameter synthetic vascular bypass graft 19

Fleege, Kyle Critical review of ventricular assist devices 36

Henkels, Julia Biomaterials in hemodialysis 49

Klein, Steve Reduction of thrombogenesis of mechanical heart valves

through material selection and surface treatment

65

Mason, Kevin M. Biomaterials in the artificial heart 81

Puglisi, Nick The environmental biodegradation of polyurethane

pacemaker lead insulation

92

Weiss, Holly Critical review of the biomaterials utilized in ASD repair:

A historical study

102

Section II: Dental Applications

Coleman, Kevin A review of glass ionomer cements for orthodontic

bonding

118

Elpers, Michael B. Review and microstructural analysis of composite

materials used for dental crown prostheses

128

Section III: Ophthalmological Applications

Converse, Gabriel L. Metallic and polymeric orbital floor implants 144

Hogan, Nathan A. Critical review of biomaterials used for intraocular lenses 162

Laumann, Eric Biomaterial review of the soft contact lens 176

L’Heureux, Rob Review of the progress and suitability of

perfluoropolyether (PFPE) polymer as corneal implants

195

Polowski, Theresa Critical review of gold and the upper eyelid implant 204

2



Table of Contents (Continued)

Section IV: Orthopaedic Applications

Halvorsen, Brannon Metallic and biodegradable screws 216

Hollingsworth, Nathaniel Synthetic anterior cruciate ligament scaffold materials 226

Jackson, Eileen Polymer synthetic bone graft substitutes 238

Lammermeier, Jeff An overview of the biomaterials and processing-structure-

property relationships in total-hip arthroplasty (THA)

248

Phillips, Mary A review of biomaterials in the total shoulder prosthesis 264

Reis, Ryan Analysis of biomaterials associated with spinal fusion 277

Rutten, Andy Review of weight-bearing articular cartilage grafts 289

Shi, Xiutao Critical review of biomaterials in total knee replacements 302

Slaboch, Constance Critical review of total elbow arthoplasties 315

Section V: Otological Applications

Landrigan, Matt Biomaterials of the cochlear implant electrode housing 327

Murphy, Katie Biomaterials for middle ear implants 344

Section VI: Other Applications

Barbera, Nathaniel Absorbable sutures: A review 356

Dueffert, Kim Biomaterial review of breast implants 369

Jacobs, Mike A critical review of the development of artificial skin graft

substitutes

378

Keilty, Jackie Neural prostheses: A review of biocompatibility, cell

adhesion and electrode characteristics

392

Reimer, Bill Mechanical biosensors: A critical review of the application

of BioMEMS in vivo

408

Ross, Ryan A review of biomedical suture materials 420

Toomey, Michael Insertion, usage, and infection complications of Hickman

lines and port-o-catheters

434

3




