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The very idea of a specification involves the existence of a mass of common 
knowledge in regard to any material, which knowledge is more or less avail­
able to both producer and consumer. If the manufacturer or producer have 
opportunities which are not available to the consumer of knowing how the 
variation of certain constituents in the product will affect that product during 
manufacture, so also does the consumer (if he is philosophic and is a student) 
have opportunities not available to the producer of knowing how the same 
variation of constituents in the product will affect that product in service. And, 
it is only by the two working together, and combining the special knowledge 
which each has, that a really valuable specification can be made. 

Excerpted from "The Making of Specifications 
for Materials, " by Dr. Charles B. Dudley, 
Presidential Address delivered before the 
American Society for Testing and Materials, 
1903. 



A Note of Appreciation 
to Reviewers 

The quality of the papers that appear in this publication reflects not only the 
obvious efforts of the authors but also the unheralded, though essential, work 
of the reviewers. On behalf of ASTM we acknowledge with appreciation their 
dedication to high professional standards and their sacrifice of time and effort. 

ASTM Committee on Publications 



List of Contributors 

Authors 
M. Anbar, PhD—Department of Biophysical Sciences, State University of New York 

at Buffalo, Buffalo, New York 
A. D. Bernstein, DSc—Department of Surgery, Newark Beth Israel Medical Center, 

Newark, N.J. 
G. N. Bowers, MD—Clinical Chemistry Laboratory, Hartford Hospital, Hartford, 

Conn. 
S. Boyarsky, MD—Division of Urology, Washington School of Medicine, St. Louis, 

Mo., and chairman. Biomedical Engineering Committee, American Urological 
Association, Baltimore, Md. 

P. G. Brown—Deputy Director, American Society for Testing and Materials, Phila­
delphia, Pa. 

J. M. R. Bruner, MD—Anesthesia, Massachusetts General Hospital, Boston, Mass. 
C. A. Caceres, MD—Clinical Systems Associates, Inc., Washington D.C. 
W. T. Cavanaugh—President, American Society for Testing and Materials, Philadel­

phia, Pa. 
G. B. Devey—Technology consultant, Washington, D.C; formerly Section Head, 

National Science Foundation, Washington, D.C. 
F. J. Doyle, PEng—Canadian Standards Association, Rexdale, Ontario, Canada 
H. Eden, MD—Biomedical Engineering and Instrumentation Branch, DRS, The 

National Institutes of Health, Bethesda, Md. 
J. O. Galante, MD—Committee F4 on Medical and Surgical Materials and Devices of 

the American Society for Testing and Materials, Chicago, III. 
G. S. Hammer—Technology consultant, Bethesda, Md.; formerly Manager for Tech­

nical Development, Association for the Advancement of Medical Instrumentation, 
Roslyn, Va. 

D. C. Hanlin—Research assistant. Clinical Systems Associates, Inc., Washington, 
D.C. 

J. D. Hoffman, PhD—National Measurement Laboratory, National Bureau of Stan­
dards, Washington, D.C. 

E. Horowitz, PhD—Center for Materials Research, Johns Hopkins University, Balti­
more, Md. 

M. F. Houston, MS—Medical Device Standards/Biomedical Engineering, Bureau of 
Medical Devices, Food and Drug Administration, Silver Spring, Md. 

R. J. Jones, MD—American Medical Association, Chicago, III. 
K. S. Kagey, MD—Private practitioner, Shrewsbury, Mass. 
A. R. Kahn, PhD—Applied Electronics Consultants, Inc., Madison, Wis. 
W. H. Kiichhoff, PhD—Office of Environmental Measurements, National Bureau of 

Standards, Washington, D.C. 
P. G. Laing, MD—Committee F4 on Medical and Surgical Materials and Devices, 

American Society for Testing and Materials, Pittsburgh, Pa. 
E. Lautensclilager, PliD—Northwestern University, Biological Materials, Chicago, 

III. 



A. D. Lewis, PE—Assistant Director for Construction-Medical Design and Engineer­
ing, Office of the Assistant Secretary of Defense (MRA and L), Washington, D.C. 

G. C. Macks—Office of Clinical and Management Systems, Clinical Center, National 
Institutes of Health, Bethesda, Md. 

R. S. Melville, PhD—Bureau of Medical Devices, Food and Drug Administration, 
Silver Spring, Md. 

E. Mueller—Bureau of Medical Devices, Food and Drug Administration, Washing­
ton, D.C. 

V. Parsonnet, MD—Department of Surgery, Newark Beth Israel Medical Center, 
Newark, N.J. 

H. R. Piehler, PhD—Engineering and Public Policy, Carnegie-Mellon University, 
Pittsburgh, Pa. 

L. Podolsky, DSc—Consulting engineer, Pittsfield, Mass. 
W. Raythen—Electrophysiology technician. Department of Medicine, Newark Beth 

Israel Medical Center, Newark, N.J. 
W. Rowe, PhD—Institute for Risk Analysis, American University, Washington, D.C. 
J. W. Schick—Research assistant. Clinical Systems Associates, Inc., Washington, 

D.C. 
F. E. Sche—Surface Characterization, National Bureau of Standards, Washington, 

D.C. 
W. S. Staewen—Clinical Engineering, Sinai Hospital, Baltimore, Md. 
E. C. Teague, PhD—Surface Characterization, National Bureau of Standards, Wash­

ington, D.C. 
H. Tumdorf, MD—New York University Medical Center, New York, N.Y. 
D. Vahey—Battelle-Columbus Laboratories, Columbus, Ohio 
B. C. Wang, MD—Anesthesiology, New York University Medical Center, New York, 

N.Y. 
C. C. Watts, MD—Division of Neurosurgery, University of Missouri-Columbia 

Health Sciences Center, Columbia, Mo. 
H. T. Yolken, PhD—Office of Health Measurements and Technology, National 

Bureau of Standards, Washington, D.C. 
P. J. Zalesky, PhD—Research and Development, Meadox Medicals, Oakland, N.J. 

ASTM Editorial Staff 
Janet R. Schroeder—Editorial Director 
Kathleen A. Greene—Manager, Acquisitions and Review 
Rosemary Horstman—Managing Editor 
Helen M. Hoersch—Senior Associate Editor 
Helen P. Mahy—Senior Assistant Editor 
Allan S. Kleinberg—Senior Assistant Editor 
Virginia M. Baiishek—Assistant Editor 



Contents 

Introduction 

Preface: Standards Development in the Medical Device Field— 
R. J. JONES, J. D. HOFFMAN, AND W. T. CAVANAUGH 

Acknowledgments 

PART 1—THE NEED FOR A COMMON LANGUAGE 

Overview 11 

Guidelines 

1. Reference Bases for Accurate Measurement—H. T. YOLKEN 13 
2. Diagnosis is Measurement: Measurement is the Basis for 

Standards—c. A. CACERES AND D. C. HANLIN 22 
3. Design and Performance Standards—w. ROWE 29 

Case Studies 
4. Metabolic Function Data: Clinical Chemistry Standards— 

G. N. BOWERS 41 

5. Physiologic Function Data: Standards and Technology Transfer 
Potentials—P. I. ZALESKY 60 

6. Testing Tools: Development of Measurement Standards for 
Edge Characterization of Intraocular Lens—E. C. TEAGXIE, 

F. E . S C I R E , D . W . V A H E Y , A N D E . P . MUELLER 67 

7. Biomaterials: Orthopedic Implants—P. G. LAING, J. O. GALANTE, 

AND E. L A U T E N S C H L A G E R 74 

8. Clinical Measurement Instruments: Blood Pressure 
Measurements and Devices—j. M. R. BRUNER 84 

9. Computerized Medical Technology: Meeting the Challenge and 
Issue of Standards—H. EDEN AND G. C. MACKS 91 



PART 2—SYSTEMATIZATION TO ARRIVE AT A COMMON LANGUAGE 

Overview 107 

Guidelines 

10. Broad Goals for a Standards-Development Organization— 
EDITED BY P. G. BROWN 109 

11. The Applications, Pitfalls, and Alternatives of Medical Device 
Standards—M. F . HOUSTON 122 

12. A Broad View of Needs in Standards Development in the 
Medical Field—c. A. CACERES, D. C. HANLIN, AND 

J. W. SCHICK 128 

Case Studies 
13. Determination of Information and Communication Needs: 

Computers in Medicine—EDITED BY G. B. DEVEY 140 
14. Development of Compatibility for Clinical Effectiveness: 

Monitoring Devices—EDITED BY W. H. KIRCHHOFF AND 

F. J. DOYLE 146 

15. Quality Assurance Implementation: Diagnostic 
Instrumentation—EDITED BY A. D. LEWIS, L. PODOLSKY, AND 

M. ANBAR 150 

16. Assessment of Standards Needs: Implantable Devices and 
Treatment—EDITED BY E. HOROWITZ 158 

PART 3—THE APPLICATION AND IMPACT OF STANDARDS FOR 

MEDICAL DEVICES 

Overview 167 

Guidelines 
17. Devices and Compatibility: The Innovation Process and 

Standards—A. R. KAHN 169 
18. Evaluating Medical Devices for the Clinical Environment— 

R. I. JONES 178 

Case Studies 
19. Disposable Devices in Clinical Therapy: Foley Catheters— 

A Model for the Development of a Standard—s. BOYARSKY 181 
20. Therapeutic Assist Devices: Hydrocephalic Shunt—c. c. WATTS 192 
21. Complex Electronics in Clinical Therapy: Clinical Use of 

Cardiac Pacemakers—v. PARSONNET, A. D. BERNSTEIN, AND 
w. RAYTHEN 201 



22. Packaging as a Medical Device: Labeling the Product for 
Clinical Users—B. C. WANG AND H. TURNDORF 216 

23. Technology Awareness: Electrical Safety, The Clinical 
Environment, and Standards—G. S. HAMMER, W. S. STAEWEN, 

AND K. K A G E Y 225 

24. The Clinical Environment and the Law: Product Liability— 
H. R. PIEHLER 244 

POSTSCRIPT—STANDARDS AWARENESS FOR THE FUTURE 

Overview 271 

25. Consideration of the Medical and Health Care Environment: 

Standards and Clinicians—c. A. CACERES, D. C. HANLIN, AND 

J. w . SCHICK 273 

Selected References 287 

Index to Key Concepts 299 

Alphabetical Index 305 






