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Foreword

The international symposium on Corrosion and Degradation of Implant
Materials was held in Kansas City, Mo., 22-23 May 1978. Sponsored by the
American Society for Testing and Materials through its Committees F-4 on
Medical and Surgical Materials and Devices and G-1 on Corrosion of Metals,
the symposium was arranged by a Joint G-1/F-4 Task Force on Implant Cor-
rosion, made up of members of both ASTM committees. B. L. Syrett, SRI
International, and A. Acharya, U.S. Food and Drug Administration, pre-
sided as cochairmen of the symposium and also served as editors of this
publication.
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efforts of the reviewers. This body of technical experts whose dedication,
sacrifice of time and effort, and collective wisdom in reviewing the papers
must be acknowledged. The quality level of ASTM publications is a direct
function of their respected opinions. On behalf of ASTM we acknowledge
with appreciation their contribution.

ASTM Committee on Publications



Editorial Staff

Jane B. Wheeler, Managing Editor
Helen M. Hoersch, Associate Editor
Ellen J. McGlinchey, Senior Assistant Editor
Helen Mahy, Assistant Editor



Contents

Introduction

NONMETALLIC MATERIALS

Toxicology of Degradation Products of Plastics—JOHN AUTIAN

Wear and Degradation of Retrieved Ultrahigh Molecular Weight
Polyethylene and Other Polymeric Implants—bp. F. GIBBONS,
J. M. ANDERSON, R. L. MARTIN, AND T. NELSON

Delrin as a Material for Joint Prostheses—A Review—
J. H. DUMBLETON

Some Observations on the Role of Cellular Enzymes in the In-Vivo
Degradation of Polymers—p. F. WiLLIAMS

In-Vivo/In-Vitro Life Testing of Vascular Prostheses—
KATHERINE BOTZKO, ROGER SNYDER, JAMES LARKIN, AND
W. S. EDWARDS

Degradation of Ceramic Materials in Physiological Media—
J. L. DRUMMOND, M. R, SIMON, AND S. D. BROWN

METALLIC MATERIALS (I¥-Virro STUDIES)

Fundamental Aspects of the Corrosion of Metallic Implants—
JEROME KRUGER

Corrosion Fatigue of 316L Stainless Steel, Co-Cr-Mo Alloy, and ELI
Ti-6Al-4V—M. A. IMAM, A. C. FRAKER, AND C. M. GILMORE

Localized Corrosion Susceptibility of Work-Hardened Stainless Steels
in a Physiological Saline Solution—A. CIGADA, B. MAZZA,
G. A. MONDORA, P. PEDEFERRI, G, RE, AND D. SINIGAGLIA

Titanium Release from Implants: A Proposed Mechanism—
R. 1. SOLAR, S. R. POLLACK, AND E. KOROSTOFF

Corrosion-Fatigue Performance of Stainless Steel Hip Nails—Jewett
Type—L. E. SLOTER AND H. R. PIEHLER

20

41

61

76

89

107

128

144

161

173



CLINICAL, ANIMAL, AND I~-ViTro STUDIES
Clinical Experience with Prosthetic Materials: Historical Perspectives,
Current Problems, and Future Directions—p. G. LAING

Orthopedic Implant Retrieval and Analysis Study—A. M. WEINSTEIN,
W. P. SPIRES, JR., J. J. KLAWITTER, A. J. T. CLEMOW,
AND J. 0. EDMUNDS

Crevice Corrosion of Implant Alloys—A Comparison of In-Vitro and
In-Vivo Studies—zB. c. SYRETT AND E. E. DAVIS

Fracture and Corrosion in Stainless Steel Total Hip Replacement
Stems—H. s. DOBBS AND J. T. SCALES

Corrosion Resistance of Titanium Surgical Implant Alloys: A
Review—R. J. SOLAR

DENTAL ALLOYS

Application of Electrochemical Techniques to Characterize the
Corrosion of Dental Alloys—N. K. SARKAR, R. A. FUYS, IR.,
AND J. W. STANFORD

Corrosion Studies on Nickel-Based Casting Alloys—i3. M. MEYER,
J. M. WIRTHNER, R. BARRAUD, C. P, SUSZ, AND J. N. NALLY

Degradation of Amalgam Restorations /n Vivo—SVEIN ESPEVIK AND
1. A. MJOR

Legal and Regulatory Aspects of Implant Performance and Failure—
H. R. PIEHLER

SUMMARY

Summary

Index

199

212

229

245

259

277

295

316

328

345

353





