Cambridge University Press & Assessment

978-1-108-83863-4 — The Future of Medical Device Regulation

1. Glenn Cohen , Timo Minssen , W. Nicholson Price II , Christopher Robertson , Carmel Shachar
Frontmatter

More Information

THE FUTURE OF MEDICAL DEVICE REGULATION

Regulators have been more permissive for medical devices compared to their drug and
biologic counterparts. While innovative products can thereby reach consumers more
quickly, this approach raises serious public health and safety concerns. Additionally, the
nature of medical devices is rapidly changing, as software has become as important as
hardware. Regulation must keep pace with the current developments and controversies
of this technology. This volume provides a multidisciplinary evaluation of the ethical,
legal, and regulatory concerns surrounding medical devices in the United States and
European Union. For medical providers, policymakers, and other stakeholders, the book
offers a framework for the opportunities and challenges on the horizon for medical
device regulation. Readers will gain a nuanced overview of the latest developments in
patient privacy and safety, innovation, and new regulatory laws. This book is also
available as Open Access on Cambridge Core.

I. Glenn Cohen is James A. Attwood and Leslie Williams Professor of Law, Deputy Dean,
and Faculty Director at the Petrie-Flom Center for Health Law Policy, Biotechnology, and
Bioethics at Harvard Law School.

Timo Minssen is Professor of Law and Director of the Center for Advanced Studies in
Biomedical Innovation Law (CeBIL) at the Faculty of Law, University of Copenhagen,
Denmark.

W. Nicholson Price Il is Professor of Law at the University of Michigan School of Law.

Christopher Robertson is Professor and N. Neal Pike Scholar in Health & Disability Law
at the School of Law, Boston University.

Carmel Shachar is Executive Director of the Petrie-Flom Center for Health Law Policy,
Biotechnology, and Bioethics at Harvard Law School.

© in this web service Cambridge University Press & Assessment www.cambridge.org



www.cambridge.org/9781108838634
www.cambridge.org

Cambridge University Press & Assessment
978-1-108-83863-4 — The Future of Medical Device Regulation

1. Glenn Cohen , Timo Minssen , W. Nicholson Price II , Christopher Robertson , Carmel Shachar

Frontmatter
More Information

The Future of Medical Device Regulation

INNOVATION AND PROTECTION

Edited by
I. GLENN COHEN

Harvard Law School

TIMO MINSSEN
University of Copenhagen
W.NICHOLSON PRICE II
University of Michigan
CHRISTOPHER ROBERTSON

Boston University

CARMEL SHACHAR
Harvard Law School

UNIVERSITY PRESS

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781108838634
www.cambridge.org

Cambridge University Press & Assessment

978-1-108-83863-4 — The Future of Medical Device Regulation

1. Glenn Cohen , Timo Minssen , W. Nicholson Price II , Christopher Robertson , Carmel Shachar
Frontmatter

More Information

T

" CAMBRIDGE

UNIVERSITY PRESS

Shaftesbury Road, Cambridge cB2 8k, United Kingdom
One Liberty Plaza, 20th Floor, New York, NY 10006, USA
477 Williamstown Road, Port Melbourne, vic 3207, Australia

314321, 3rd Floor, Plot 3, Splendor Forum, Jasola District Centre,
New Delhi — 110025, India

103 Penang Road, #05-06/07, Visioncrest Commercial, Singapore 238467

Cambridge University Press is part of Cambridge University Press & Assessment,
a department of the University of Cambridge.

We share the University’s mission to contribute to society through the pursuit of
education, learning, and research at the highest international levels of excellence.

www.cambridge.org
Information on this title: www.cambridge.org/9781108838634
DOI: 10.1017/9781108975452

© Cambridge University Press 2022

This work is in copyright. It is subject to statutory exceptions and to the provisions of
relevant licensing agreements; with the exception of the Creative Commons version the
link for which is provided below, no reproduction of any part of this work may take
place without the written permission of Cambridge University Press.

An online version of this work is published at doi.org/10.1017/9781108975452 under

a Creative Commons Open Access license CC-BY-NC-ND 4.0 which permits re-use,
distribution and reproduction in any medium for non-commercial purposes providing
appropriate credit to the original work is given. You may not distribute derivative
works without permission. To view a copy of this license, visit
https://creativecommons.org/licenses/by-nc-nd/4.0

All versions of this work may contain content reproduced under license from third parties.

Permission to reproduce this third-party content must be obtained from these third-parties
directly.

When citing this work, please include a reference to the DOI 10.1017/9781108975452
First published 2022
A catalogue record for this publication is available from the British Library.

1SBN 978-1-108-83863-4 Hardback
1SBN 978-1-108-97205-5 Paperback

Cambridge University Press & Assessment has no responsibility for the persistence
or accuracy of URLs for external or third-party internet websites referred to in this
publication and does not guarantee that any content on such websites is, or will
remain, accurate or appropriate.

© in this web service Cambridge University Press & Assessment www.cambridge.org



www.cambridge.org/9781108838634
www.cambridge.org

Cambridge University Press & Assessment

978-1-108-83863-4 — The Future of Medical Device Regulation

1. Glenn Cohen , Timo Minssen , W. Nicholson Price II , Christopher Robertson , Carmel Shachar
Frontmatter

More Information

Glenn Cohen:
For Peter Barton Hutt, who taught me everything I know
about FDA and much more.

Timo Minssen:
For my family, Ethe and friends who helped me to “hang in there”!

W. Nicholson Price II:
For Ana Bracic, who makes life better, and Suzanne Wilsey,
who first taught me to edit.

Christopher Robertson:
For my family.
Carmel Shachar:

For my mother, although Consumer Genetics would have
been a more apt fit.

© in this web service Cambridge University Press & Assessment www.cambridge.org



www.cambridge.org/9781108838634
www.cambridge.org

Cambridge University Press & Assessment

978-1-108-83863-4 — The Future of Medical Device Regulation

1. Glenn Cohen , Timo Minssen , W. Nicholson Price II , Christopher Robertson , Carmel Shachar
Frontmatter

More Information

Contents
List of Figures page x
List of Tables xi
List of Contributors xii
Acknowledgments Xiv
Introduction
I. Glenn Cohen, Timo Minssen, W. Nicholson Price II, Christopher 1

Robertson, and Carmel Shachar

PART I AI AND DATA AS MEDICAL DEVICES

Introduction 11

W. Nicholson Price II

1 Lifecycle Regulation and Evaluation of Artificial Intelligence
and Machine Learning-Based Medical Devices 13
Kerstin N. Vokinger, Thomas J. Hwang, and Aaron S. Kesselheim

2 Product Liability Suits for FDA-Regulated AI/ML Software 22
Barbara J. Evans and Frank Pasquale

3 Are Electronic Health Records Medical Devices? 36
Craig Konnoth

PART II EUROPEAN REGULATION OF MEDICAL DEVICES

Introduction 47
Timo Minssen

vii

© in this web service Cambridge University Press & Assessment www.cambridge.org



www.cambridge.org/9781108838634
www.cambridge.org

Cambridge University Press & Assessment

978-1-108-83863-4 — The Future of Medical Device Regulation

1. Glenn Cohen , Timo Minssen , W. Nicholson Price II , Christopher Robertson , Carmel Shachar
Frontmatter

More Information

viii Contents

4 Cybersecurity of Medical Devices: Regulatory Challenges
in the European Union 51
Elisabetta Biasin and Erik Kamenjasevic

5 The mHealth Power Paradox: Improving Data Protection in Health
Apps through Self-Regulation in the European Union 63
Hannah van Kolfschooten

6  The Interaction of the Medical Device Regulation and the GDPR:
Do European Rules on Privacy and Scientific Research Impair
the Safety and Performance of Al Medical Devices? 77
Janos Meszaros, Marcelo Corrales Compagnucci, and Timo Minssen

7 Al, Explainability, and Safeguarding Patient Safety in Europe:
Toward a Science-Focused Regulatory Model 91
Barry Solaiman and Mark G. Bloom

8 Regulation of Digital Health Technologies in the European Union:
Intended versus Actual Use 103
Helen Yu

PART III DESIGNING MEDICAL DEVICE REGULATIONS

Introduction 115

I. Glenn Cohen

9 IP and FDA Regulation of De Novo Medical Devices 117
Mateo Aboy and Jacob S. Sherkow

10 A “DESI” for Devices? Can a Pharmaceutical Program from the
1960s Improve FDA Oversight of Medical Devices? 129
Matthew Herder and Nathan Cortez

1 Digital Home Health During the COVID-19 Pandemic:
Challenges to Safety, Liability, and Informed Consent,
and the Way to Move Forward 141
Sara Gerke

PART IV THE IMPACT OF MEDICAL DEVICE REGULATION ON
PATIENTS AND MARKETS

Introduction 161
Christopher Robertson

© in this web service Cambridge University Press & Assessment www.cambridge.org



www.cambridge.org/9781108838634
www.cambridge.org

Cambridge University Press & Assessment

978-1-108-83863-4 — The Future of Medical Device Regulation

1. Glenn Cohen , Timo Minssen , W. Nicholson Price II , Christopher Robertson , Carmel Shachar
Frontmatter

More Information

Contents ix

12 Clouded Judgment: Preventing Conflicts of Interest in Drug Courts
Jody Lyneé Madeira, Barbara Andraka-Christou, Lori Ann Eldridge, 165
and Ross D. Silverman

13 Disrupting the Market for Ineffective Medical Devices 179
Wendy Netter Epstein

14 Preventing Medical Device-Borne Outbreaks: The Case
of High-Level Disinfection Policy for Duodenoscopes 192
Preeti Mchrotra, David J. Weber, and Ameet Sarpatwari

15 Regulating Devices that Create Life 203
Katherine L. Kraschel

PARTV MEDICAL AND LEGAL OVERSIGHT OF MEDICAL DEVICES

Introduction 215
Carmel Shachar

16  Ensuring Patient Safety and Benefit in Use of Medical Devices
Granted Expedited Approval

Sanket S. Dhruva, Jonathan J. Darrow, Aaron S. Kesselheim, 217
and Rita F. Redberg

17 Compulsory Medical Device Registries: Legal and Regulatory Issues 229
Efthimios Parasidis and Daniel B. Kramer

18 Professional Self-Regulation in Medicine: Will the Rise
of Intelligent Tools Mean the End of Peer Review? 244
Anthony P. Weiss and Barak D. Richman

19 Regulating Posttrial Access to In-Dwelling Class III Neural Devices 256
Megan S. Wright and Joseph J. Fins

20 Strengthening the Power of Health Care Insurers to Regulate
Medical Device Risks 268
David Rosenberg and Adeyemi Adediran

© in this web service Cambridge University Press & Assessment www.cambridge.org



www.cambridge.org/9781108838634
www.cambridge.org

CAMBRIDGE

Cambridge University Press & Assessment

978-1-108-83863-4 — The Future of Medical Device Regulation

1. Glenn Cohen , Timo Minssen , W. Nicholson Price II , Christopher Robertson , Carmel Shachar
Frontmatter

More Information

Figures

21 The FDA’s jurisdiction to regulate CDS software under

the Cures Act page 26
6.1 The processing of health data for developing Al medical devices 87
7.1 Example of an ANN 4

@© in this web service Cambridge University Press & Assessment www.cambridge.org


www.cambridge.org/9781108838634
www.cambridge.org

CAMBRIDGE

Cambridge University Press & Assessment

978-1-108-83863-4 — The Future of Medical Device Regulation

1. Glenn Cohen , Timo Minssen , W. Nicholson Price II , Christopher Robertson , Carmel Shachar
Frontmatter

More Information

Tables
5.1 Health data protection in app store policies page 70
171 Hypotheses 235
17.2 Specifications and study goals 230

xi

@© in this web service Cambridge University Press & Assessment www.cambridge.org


www.cambridge.org/9781108838634
www.cambridge.org

Cambridge University Press & Assessment

978-1-108-83863-4 — The Future of Medical Device Regulation

1. Glenn Cohen , Timo Minssen , W. Nicholson Price II , Christopher Robertson , Carmel Shachar
Frontmatter

More Information

Contributors

Mateo Aboy, University of Cambridge

Adeyemi Adediran, ].D. 2021, Harvard Law School

Barbara Andraka-Christou, University of Central Florida

Elisabetta Biasin, KU Leuven Centre for I'T & IP Law

Mark G. Bloom, TechNomos, Inc.

I. Glenn Cohen, Harvard Law School

Marcelo Corrales Compagnucci, University of Copenhagen

Nathan Cortez, SMU Dedman School of Law

Jonathan J. Darrow, Harvard Medical School

Sanket S. Dhruva, University of California, San Francisco

Lori Ann Eldridge, Indiana University

Wendy Netter Epstein, DePaul University College of Law

Barbara J. Evans, University of Florida

Joseph J. Fins, Weill Cornell Medical College

Sara Gerke, Penn State Law

Matthew Herder, Schulich School of Law, Dalhousie University

Thomas ]J. Hwang, Brigham and Women’s Hospital; Harvard Medical School
Erik Kamenjasevic, KU Leuven Centre for I'T & [P Law

Aaron S. Kesselheim, Brigham and Women’s Hospital; Harvard Medical School
Craig Konnoth, University of Colorado Law School

xii

© in this web service Cambridge University Press & Assessment www.cambridge.org



www.cambridge.org/9781108838634
www.cambridge.org

Cambridge University Press & Assessment

978-1-108-83863-4 — The Future of Medical Device Regulation

1. Glenn Cohen , Timo Minssen , W. Nicholson Price II , Christopher Robertson , Carmel Shachar
Frontmatter

More Information

List of Contributors xiii

Daniel B. Kramer, Beth Israel Deaconess Medical Center; Harvard Medical School
Katherine L. Kraschel, Yale Law School

Jody Lyneé Madeira, Maurer School of Law, Indiana University

Preeti Mehrotra, Beth Isracl Deaconess Medical Center; Harvard Medical School
Janos Meszaros, KU Leuven Centre for I'T' & [P Law

Timo Minssen, University of Copenhagen

Efthimios Parasidis, The Ohio State University

Frank Pasquale, Brooklyn Law School

W. Nicholson Price II, University of Michigan School of Law

Rita F. Redberg, University of California, San Francisco

Barak D. Richman, Duke University School of Law

Christopher Robertson, Boston University School of Law

David Rosenberg, Harvard Law School

Ameet Sarpatwari, Brigham and Women’s Hospital; Harvard Medical School
Carmel Shachar, Harvard Law School

Jacob S. Sherkow, University of Illinois College of Law

Ross D. Silverman, Indiana University

Barry Solaiman, Hamad Bin Khalifa University

Hannah van Kolfschooten, University of Amsterdam

Kerstin N. Vokinger, University of Zurich

David J. Weber, University of Maryland School of Medicine

Anthony P. Weiss, Beth Israel Deaconess Medical Center; Harvard Medical School
Megan S. Wright, Penn State Law

Helen Yu, University of Copenhagen

© in this web service Cambridge University Press & Assessment www.cambridge.org



www.cambridge.org/9781108838634
www.cambridge.org

Cambridge University Press & Assessment

978-1-108-83863-4 — The Future of Medical Device Regulation

1. Glenn Cohen , Timo Minssen , W. Nicholson Price II , Christopher Robertson , Carmel Shachar
Frontmatter

More Information

Acknowledgments

A book like this is the result of the hard work of many. We thank our student line
editors for their meticulous work. ' We are grateful to Cristine Hutchison-Jones and
Chloe Reichel for their administrative support in organizing the conference that
gave rise to this book as well as nimbly translating it into a podcast series when
disrupted by COVID-19. We are also grateful for Laura Chong’s hard work shep-
herding all the many pieces of this manuscript.

This book was made possible in part by the generosity and leadership of the
Center for Advanced Studies in Biomedical Innovation Law (CeBIL) at the
University of Copenhagen and the support of the Novo Nordisk Foundation through
a grant for a Collaborative Research Programme (grant agreement number
NNF175A0027784). We thankfully acknowledge the Petrie-Flom Center for
Health Law Policy, Biotechnology, and Bioethics at Harvard Law School, with
support from the Oswald DeN. Cammann Fund, for conference sponsorship.
Finally, of course, we thank the contributors for their thoughtful and important
scholarly contributions.

Melyssa Eigen, Brian Brooks, and Nathan Rabb.

Xiv

© in this web service Cambridge University Press & Assessment www.cambridge.org



www.cambridge.org/9781108838634
www.cambridge.org

