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Austin, TX

Direct: 512.479.9753

Fax: 512.479.1101

JULIAN RIVERA
Partner

julian.rivera@huschblackwell.com

INDUSTRY FOCUS

Healthcare, Life Sciences &
Education

PRACTICE AREAS

Healthcare

Healthcare Compliance
Counseling and Defense

Healthcare Operations

Telemedicine

Hospitals & Health Systems

Physicians & Other
Professionals

Rural Health Providers

ADMISSIONS

Texas, 1996

U.S. District Court, Eastern
District of Texas, 2003

U.S. District Court, Northern
District of Texas, 2004

U.S. District Court, Western
District of Texas, 2001

EDUCATION

J.D., Texas Tech University
School of Law, 1996

B.S., University of Houston,
1991

Julian is a partner with Husch Blackwell’s Healthcare, Life Sciences & Education industry
team in Austin, Texas. His practice involves the representation of healthcare providers in
business and litigation matters. His experience includes representation of clients in a wide
variety of regulatory matters before state and federal agencies. Julian has extensive
experience representing clients on medical staff, credentialing and other healthcare
enterprise operational issues. Julian also has a wide variety of experience representing
clients on matters involving telemedicine, telehealth and other health technology issues. He
also serves as a facilitator in legal and community forums.

Before attending law school at the Texas Tech University School of Law, Julian received
his Bachelor’s degree in Biology from the University of Houston and did research in
immunology, cell biology and genetics at the University of Texas M.D. Anderson Cancer
Center and the Baylor College of Medicine. After receiving his law degree, Julian clerked
for the Texas Court of Appeals Amarillo and then worked for the Texas Medical Board
before entering private practice.

His professional work has been published in scientific, medical and legal periodicals and
books. He is also a frequent speaker on a broad range of medical-legal topics.

Representative Experience
Negotiate and draft professional contracts, guidelines and service agreements for
electronic intensive care units (eICUs) and for providers using telemedicine to expand
their outreach efforts for patient care.

Assist telemedicine clients in navigating state requirements and standard of care
issues.

Counsel healthcare providers on licensure issues for direct-to-patient and remote
monitoring telemedicine business models.

Provide fraud and abuse guidance and compliance counseling for healthcare
providers with multistate footprints, including Anti-Kickback Statutes, physician
self-referral laws, fee-splitting rules, healthcare marketing and corporate practice of
medicine.

Awards and Recognitions
Austin Chamber of Commerce Volunteer of the Year, Education, 2016
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Best Lawyers in America, Health Care Law, 2010-2017

Martindale-Hubbell AV Preeminent

Texas Young Lawyers Association, President's Award of Merit

Texas Super Lawyers, Rising Star, 2004, 2007

Professional Associations and Memberships
American Bar Association: Chair, Medical Industry Coordinator, Vice Chair Interest
Group Leadership Team, Vice Chair Sponsorship Committee; Co-Chair, Physicians
Issues Interest Group, 2011-2013; Co-Chair, Physician Legal Issues Conference
Planning Committee, 2012-2013  

American Health Lawyers Association, 2003-present

American Society of Medical Association Counsel

American Telemedicine Association

Austin Bar Association: Health Law, Litigation and Administrative/Public Law
Sections; Adoption Day Committee; Medical/Legal Committee

Austin Health Lawyers Group

Austin Young Lawyers Association

Hispanic National Bar Association

Hispanic Bar Association of Austin

State Bar of Texas, Advanced Administrative Law Continuing Legal Education
Planning Committee; Health Law, Litigation and Administrative/Public Law Sections;
Disability Issues Committee; Pattern Jury Charge Committee; Malpractice, Premises &
Products

Texas Association of Defense Counsel

Texas e-Health Alliance

Texas Young Lawyers Association, National Trial Competition Committee, Vice-Chair,
2002-2003; State Moot Court Committee

Civic Involvement
Advocacy Incorporated, Board of Directors, Chair, 2004-2006

Adoption Advocates Inc., Board of Directors, Chair, 2011-2014

Austin Chamber of Commerce, Education and Talent Development Council,
2013-present

Austin State Hospital Volunteer Services Council, Board of Directors, 2006-2009

Capital Area United Way, Community Investment Impact Committee, 2001, 2003

Mental Health America (formerly known as National Mental Health Association), Board
of Directors, 2006-2009

Mental Health Association in Texas, Board of Directors, Executive Committee, 2005

Seton Cove, Physician/Attorney Forum Planning Committee, 1998

Travis Community Education Foundation, Mentor Support Program, 2007-2010

Publications and Presentations
Presenter, “Emerging Technology and Telemedicine: Regulatory and Reimbursement
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Risks and Opportunities,” Healthcare Financial Management Association Seminars on
Legal Issues for Physicians and Health Systems, November and December 2016

Presenter, "The Role of Health Law in the Race Towards Healthcare Disruption
(Blockchain)," Blockchain + Healthcare Innovation Summit, October 2016

Presenter, “The Role of Emerging Technology in Health Care,” Texas Hospital
Association’s Texas Health Law Conference, October 2016

Presenter, “The Role of Emerging Technology in Healthcare,” Austin Bar Association,
September 2016

Co-author, "Heightened Antitrust Scrutiny of State Regulatory Boards in Wake of N.C.
State Bd. Of Dental Exam’rs v. FTC," American Bar Association, Health Law Section,
June 2016

Co-author, "The Wireless System for Medical Devices – Innovation, Patient Safety and
Regulation," ABA Health eSource, May 2016

Presenter, “Navigating the Regulatory Legal Waters of mHealth Innovation,” American
Telemedicine Association’s Annual Conference, May 2016

Presenter, “Telehealth Patient Care Delivery Challenges and Solutions,” Chicago
Medical Society’s Annual Midwest Clinical Conference, May 2016

Presenter, “Introduction to Telemedicine: Legal and Regulatory Issues,” American
Telemedicine Association’s Annual Conference, May 2016

Moderator, "Introduction to Telemedicine Legal & Regulatory Issues," ATA Annual
Conference and Trade Show, May 2016

Speaker, "Regulatory Topics for mHealth," ATA Annual Conference and Trade Show,
May 2016

Speaker, "Telemedicine:  Do we Have a Definition?” Health Care Compliance
Association – Regional Annual Conference, March 2016

Speaker, “Telemedicine – Legal and Operational Realities and Opportunities,” Health
Care Compliance Association Regional Annual Conference, St. Louis, MO, March
2016

Speaker, “The Coming of Telemedicine: Business and Compliance Opportunities,” 13th
Annual Texas Health Law Conference, Austin, TX, October 2015

Author, "Texas telehealth rule prompts ‘restriction’ fears,"  eHealth Law & Policy, May
2015

Speaker, “Telemedicine Reimbursement and Compliance Issues”, American
Telemedicine Association Annual Meeting, Los Angeles, CA, May 2015

Speaker, “Telemedicine:  What’s Possible  What’s Practical?," Kansas Bar
Association, May 2015

Speaker, “Data Analytics:  Where We are and Where We’re Going” regarding Christus
Health, Corporate Compliance Semi-Annual Compliance Summit, Corpus Christi, TX,
May 2015

Speaker, “Physician Employment Negotiation Workshop & Physician Integration and
Collaboration Models,” Chicago Medical Society – Midwest Clinical Conference, March
2015

Author, “Tech Use in the Practice of Medicine at Stake in Texas,” eHealthlaw & Policy,
July 2015

Moderator, "Applying Predictive Analytics in Healthcare Claims: The Government and
Privacy Perspectives," ABA Emerging Issues in Healthcare Law, March 2015 
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Moderator, "Cultural Disparities in Healthcare Outcomes and the Role of Big
Data," ABA Emerging Issues in Healthcare Law, March 2015

Speaker, "New Physician Integration and Collaboration Models," and Co-Speaker,
"Telemedicine: Innovative Management, Risk and Legal Aspects of Telehealth
Technologies," Midwest Clinical Conference, March 2015 

Author, "ABA Health Law Section Partnerships and Collaborations – Drawing You
In," The Health Lawyer, February 2015

Speaker, "Safety and Legal Risks about Patients with Neurological Diseases,"
Chicago Neurological Society, December 2014

Author, “The Life of a Compliance Program: From Creation to Use as a Defense,”
American Bar Association Health Law Section Vol. 11 No. 1, October 2014

Presenter, “New Revenue Streams and Business Models With Telemedicine:
Opportunities, Regulatory Structures and Risks,” Medical Management Group
Association, October 2014

Author, “ABA Health Law Section Partnerships and Collaborations – Work Grounded
in Friendship,” American Bar Association Health eSource, August 2014

Speaker and author, “Representing Physicians in the Integrated Enterprise Who Are
Suffering or Potentially Impaired,” American Bar Association, June 2014

Speaker, “Cell Therapy in the State of Texas,” Austin Cell Therapy Symposium,
January 2014

Author, “Physician Compliance Amid Aggressive Enforcement,” Dallas Medical
Journal, June 2013

Speaker, “Expunctions and Orders of Non-Disclosure,” State Bar of Texas Advanced
Administrative Law Seminar, June 2013

Speaker, “Ethical and Practical Tensions Between Public Safety and Provider Rights,”
Texas Society for Medical Services Specialists, April 2013

Speaker, “Disruptive Physicians: From Credentialing to Disciplinary Action,” Spofford
webinar, March 2013

Speaker, “Cell Therapy in the State of Texas,” Austin Cell Therapy Symposium,
January 2013

Moderator, “Physician-Owned Medical Device Distributors,” American Bar Association
- Health Law Section, December 2012

Speaker, “Crisis Management - Navigating a Health Care Organization Crisis,” Brown
McCarroll Health Law Conference, Lubbock, November 2012

Speaker, “Healthcare Reform: Physician Implications,” American Bar Association
Teleconference, October 2012

Author, “Legal and Ethical Considerations for Texas Health Care Providers in
Treating Patients with Consciousness Disorders,” Texas NeuroRehab Center and St.
David's Hospital, October 2012

Speaker, “The Affordable Care Act Business Luncheon: How can I be prepared to
meet the new requirements for my business/practice?,” The Institute for Public Health
Education & Research; New Braunfels, TX, September 2012

Speaker, “Hot Topics: Prescriptive Authority,” Texas Tech Health Science Center,
September 2012

Speaker, “Mid-Level Supervision and Delegation of Prescriptive Authority,” Austin
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Association of Medical Service Professionals, August 2012

Speaker, “Doctor Heal Thyself, Practical & Ethical Realities of Getting from Accurate
Diagnoses to Constructive Relationships,” Physician's Legal Issues Conference,
American Bar Association Health Law Section, Chicago Medical Society, June 2012

Moderator, “Predictive Modeling: CMS' New Innovative Approach to Claims Review,”
Emerging Issues in Healthcare Law Conference, American Bar Association Health
Law Section, February 2012

Author and Speaker, “Successfully Integrating Non-Physician Providers into Your
Practice: Legal and Operational Answers,” Texas Medical Association, January 2012

Featured, "NPP Utilization by Physicians," Texas Medicine, December 2011

Speaker, “Disruptive Physicians: From Credentialing to Disciplinary Action,”
Strafford Publications Inc., September 2011

Speaker, “Health Care Reform: Its Impact on Providers and the Community,” Hispanic
National Bar Association Convention, September 2011

Speaker, “Mid-Level Providers - Legal and Billing Compliance,” Guadalupe Healthcare
Network, June 2011

Speaker, "The Enforcers: Who Are They, What Are They Looking For, and What Have
They Found," Brown McCarroll Health Integrity Conference, November 2010

Speaker, “Disruptive Physicians: From Credentialing to Disciplinary Action,” Strafford
Publications, Inc., November 2010

Moderator, "Elements of Successful Physician Compliance Programs,"
Webcast, November 2010

Co-Author, "Are You Practicing 'Alternative Medicine?'" MDNews, November 2010

Speaker, “Achieving Compliance with MS.01.01.01 Part II: An In the Trenches,
Discussion of Alternative Approaches,” American Health Lawyers Association
Webinar, October 2010

Speaker, "Interplay Between Administrative Law and Criminal Law," Advanced
Administrative Law Course, Texas Bar CLE, September 2010

Speaker, “RACs, MICs, MIPs, FBI, DOJ, OIG and Other Three Letter Words: Audits and
Investigations,” American Physicians Insurance Company, August 2010

Speaker, “Updating Your Medical Staff Governance and Bylaws for MS.01.01.01 -
Putting Pen to Paper,” American Bar Association Health Law Section Teleconference,
July 2010

Speaker, “Lawyer or Psychiatrist? Handling “Disruptive” or “Impaired” Physician
Cases,” American Bar Association Physician-Legal Issues Conference, June 2010

Speaker, “RACs, MICs, MIPs, FBI, DOJ, OIG and Other Three Letter Words: Audits and
Investigations,” Specialty group in Dallas Fort Worth area, May 2010

Author, “Physician Advertising,” MD News, May 2010

Author, “New Telemedicine Privileging Rules Proposed by CMS,” Brown McCarroll
Health Law E-Alert, May 2010

Speaker, “Risk Management: Preventing Texas Medical Board Investigations,” South
Texas Society for Healthcare Risk Management, December 2009

Speaker, “Practicing Law Before Government Agencies: Building the Administrative
Law Team,” Texas Association of Defense Counsel Annual Meeting, October 2009

Speaker, “Physician Risk Reduction: Texas Medical Board Update and Prevention
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Strategies,” Medical Staff Meeting at a Central Texas Hospital, Fall 2009

Speaker, “Risk Management for Physicians and Mid-Level Providers,” Hospital Staff at
an East Texas Hospital, Fall 2008

Speaker, “Medical Board Votes to Review Care at Informal Settlement Conference
Even When Two Board Experts Agree There Was No Violation,” Advocate MD
Advisor, Fall 2008

Speaker, “Remedies for Frivolous and Harassing Actions Brought by State Agencies,”
State Bar of Texas Advanced Administrative Law Course, September 2007

Author, “Informed Consent: Best Practices to Improve Patient Education, Boost
Compliance, and Keep You Out of Court,” Oakstone Medical Publishing, April 2007

Author, “A Dose of Opinion: Texas Doctors, Lawyers, and Doctor-Lawyers Tell Us
What They Think,” Texas Bar Journal, April 2007

Author, “Texas Medical Board Rule Changes: Office-Based Anesthesia And The
Reporting Of Physician Ownership Interests,” Brown McCarroll Health Law E-Alert,
2006

Speaker, “Credentialing in the Poliner Era – Lessons Learned (Advanced),” American
Health Lawyers Association, June 2006

Author, “Law Changes for the Texas Medical Board,” Brown McCarroll Health Law
E-Alert, 2005

Author, “Reporting Health Care Liability Lawsuits and “Settlements” to the Medical
Board: Do You Know the Rules?,”  El Paso Physician, 2005

Author, “The Rules Have Changed at the Medical Board,” Texas Orthopedics
Magazine, 2004
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KAREN DAVILA 
Senior Associate General Counsel at Walmart 
Stores, Inc. 
Fayetteville, Arkansas 
Education 
 J.D., Chicago-Kent College of Law, Illinois

Institute of Technology, 1985
 EMBA Case Western Reserve University -

Weatherhead School of Management,
International Business/Finance, 1991

Karen is a regulatory compliance attorney within Walmart's Health and 
Wellness Division. She is a seasoned health care attorney providing 
legal advice on business strategies in the new collaborative care 
environment. Karen advises on complex provider relationships, 
reimbursement, fraud and abuse, DEA and FDA regulatory compliance, 
scope of practice of health care professionals, and quality/patient safety 
issues across the health care continuum. 

EXPERIENCE 

Chair of the Corporate Counsel Division 
Hispanic National Bar Association 
September 2012 – Present (4 years 5 months), Washington, DC 

Senior Associate General Counsel 
Walmart Stores, Inc. 
October 2010 – Present (6 years 4 months) 

Regional General Counsel 
Community Health Partners 
January 2009 – July 2010 (1 year 7 months) 



Senior Vice President/General Counsel 
Wuesthoff Health System 
April 2000 – April 2008 (8 years 1 month)|Rockledge, Florida 

General Counsel for full continuum health care system, including 2 
acute care hospitals, SNF, ALF, physician practices, DME, Home 
Health, and Hospice. Oversight of all transactions (practice acquisitions 
and divestitures, RE, general service contracting), risk financing/risk 
management, and compliance program. 



Gelvina Rodriguez Stevenson

Associate General Counsel
The Children's Hospital of Philadelphia 
Philadelphia, PA
stevensong@email.chop.edu

Gelvina Rodriguez Stevenson is an Associate General Counsel at The Children’s Hospital of Philadelphia 
(CHOP). In her role at CHOP, Gelvina she advises the hospital on the legal aspects of medical research and 
scientific innovation. Prior to working at CHOP, Gelvina was an Associate University Counsel at Weill Cornell 
Medical College, a Legislative Attorney for the New York City Council, an associate at Chadbourne & Parke LLP 
and a law clerk to The Honorable Audrey B. Collins, US District Court, Central District of California. She also 
currently works as an Adjunct Professor at the Drexel University College of Medicine in Philadelphia. 

Ms. Rodriguez Stevenson holds a BA from New York University’s College of Arts and Sciences, a Master’s degree 
from the Woodrow Wilson School at Princeton University and a JD from New York University School of Law. She 
has served as the Chair of the NYU Latino Law Students Association, Vice President of the Black, Latino, Asian 
Pacific Islander Association (BLAPA) of NYU Law, NY Regional President of the Hispanic National Bar Association 
and as a Vice Chair of the AHLA Teaching Hospitals and Academic Medical Centers Practice Group. 
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real people.

Areas of Focus
340B Drug Pricing Program

Health Care Industry

Health Care Services

Hospitals and Health Systems

Reimbursement

Education
LL.M., Loyola University Chicago
School of Law, 2007, Health Law; CALI
Award

J.D., John Marshall Law School, 2006,
Dean's List; Moot Court Council; Dean
Herzog Moot Court Competition First
Place Overall

B.A., University of Illinois, 2003,
Economics

Bar Jurisdictions
Illinois,2006

U.S. Department of Veterans Affairs
Accredited Attorney,2015

Court Admissions
U.S. District Court, Northern District of
Illinois, 2007

real perspective.SM

Kyle A. Vasquez
Shareholder
kvasquez@polsinelli.com
Chicago
312.463.6338

Overview
Kyle Vasquez provides pragmatic legal and compliance support to a wide range of health care
clients. He utilizes his background in health law and his prior experience as a health care
consultant to develop creative approaches that address the unique challenges that health care
providers face. Kyle works collaboratively with health care stakeholders to assist in identifying
forward-thinking models that meet their financial and operational needs. Kyle represents a broad
set of health care entities including multi-hospital health systems, community hospitals, FQHCs,
institutional and retail pharmacies, and physician practices, among others. Kyle’s areas of focus
include:

Providing 340B regulatory, compliance, audit, and contract support to Covered Entities,
Contract Pharmacies, and other key stakeholders.

Counseling various provider types on complex healthcare reimbursement matters, including
Medicare, Medicaid, and private payor reimbursement, to ensure consistent cash flow and
compliance with applicable rules.

Assisting multiple provider/supplier types with provider enrollment, licensing and certification
matters.

Structuring and negotiating a variety of transactions, including provider-based conversions,
physician practice acquisitions, joint ventures, joint operating agreements, mergers, and
acquisitions.

Developing innovative physician alignment models while navigating applicable fraud and
abuse standards, including the development of Medicare Shared Savings Program ACOs,
clinical integration, and co-management models.

Assisting providers with administrative appeals, reconsideration requests, and other litigation
strategies regarding adverse government agency findings, including appeals under the
Medicare Shared Savings Program.

Assisting with self-disclosures, government audits, and appeals of audit findings, including a
recent victory involving the recovery of a hospital’s meaningful use funds recouped during a
prior audit.

Memberships
American Bar Association

Health Law Section

American Health Lawyers Association

Chicago Bar Association



Illinois Association of Healthcare Attorneys

Education Committee

Mentor

Key Matters
Represented 340B Covered Entities in matters against drug manufacturers to successfully
obtain access to limited distribution drugs at the 340B ceiling price, and represented 340B
Covered Entities in their pursuit of refunds from manufacturers that previously charged prices
that exceeded the statutory 340B ceiling price.

Successfully represented several 340B Covered Entities during Office of Pharmacy Affairs
340B audits and mitigated audit findings; prepared and implemented OPA-approved
Corrective Action Plans and assisted Covered Entities with manufacturer repayments.

Performed independent 340B audit readiness reviews of a number of 340B Covered Entities
and developed internal Corrective Action Plans.

On an escalated timeline, successfully represented a non-profit hospital during the
acquisition of former state-run facilities and obtained several regulatory waivers to ensure
consistent operations and cash flow, including off-cycle 340B registrations and approvals.

Designed and implemented a system-wide provider-based and 340B model to enhance a
health system’s bottom line and provide greater access to care.

Intelligence
Drug Manufacturer Pricing Under the Microscope: HRSA’s 340B Civil
Monetary Penalty and Drug Pricing Final Rule
January 2017

A Practical Assessment of CMS’s Changes to Provider-Based
Reimbursement
November 17, 2016

Representing Hospitals and Health Systems Handbook: First Edition
Contributing Author, Chapter 8: Medicare Provider-Based Status
2016

New 340B Dispute Resolution Process: Will It Level the Playing Field?
September 2016

Back to the Future... Will CMS' Proposed Provider-Based Rules
Reshape the Future? Or Will They Rewrite the Past?: Part II
July 28, 2016

CMS Proposes Amendments to Payments Furnished from
Provider-Based Departments
July 11, 2016

Provider-Based Update: Congress Offers Encouraging Step to Reduce
Scope of BBA Reimbursement Reductions
April 24, 2016

Embracing 340B Reform: What's In Store For 2016?
Compliance Today
April 2016

MedPAC Report Recommends Reduction in Medicare Part B Payments
to 340B Hospitals
March 21, 2016

Congress, CMS Seek Input on Provider-Based Reimbursement
Reductions



February 22, 2016

Provider-Based Status: A Quiet Casualty of the Bipartisan Budget Act
October 30, 2015

Orphan Drug Opinion Interpretation
October 16, 2015

Proposed 340B Omnibus Guidance
October 6, 2015

Polsinelli Offers Summary and Complimentary Webinar on the 340B
Mega-Guidance
September 16, 2015

Polsinelli Counsel to Present on Mega Changes Proposed in HRSA's
340B Mega-Guidance
September 9, 2015

Breaking News: Proposed 340B Omnibus Guidance Released
August 27, 2015

340B Program Change on the Horizon? OMB Completes Review of the
340B Omnibus Guidance
August 18, 2015

Special Update: OPA Sends 340B Program Omnibus Guidelines to Office
of Management and Budget
May 6, 2015

RESCHEDULED: 340B in the Spotlight: Congress Offers Webcast of
Upcoming Hearing Regarding the 340B Drug Pricing Program
March 19, 2015

The 340B Program: Keys to Success in Uncertain Times
HFMA Colorado Chapter - 2015 Compliance Conference
February 2015

340B State of Affairs - Study Reveals Benefits to Vulnerable, Chronically
Ill Patients
December 2, 2014

Breaking 340B News: HRSA Withdrew Its Much-Anticipated 340B
Mega-Reg
November 17, 2014

Related News
Polsinelli Announces Election of 31 New Shareholders Nationwide
November 1, 2016

Polsinelli's Kyle Vasquez Interviewed by Bloomberg BNA on Proposed
Rule for Handling 340B Disputes
June 16, 2016
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Medical Device Accessories – 
Describing Accessories and 

Classification Pathway for New 
Accessory Types  

Guidance for Industry and Food and 
Drug Administration Staff  

Document issued on December 30, 2016.  

The draft of this document was issued on January 20, 2015.

This document was updated January 30, 2017 with a correction to remove 
an imprecise statement regarding finished devices. 

 
See additional PRA statement in Section VI of the guidance. 

For questions about this document regarding CDRH-regulated devices, contact the Office of 
the Center Director at (301) 796-6900.  

For questions about this document regarding CBER-regulated devices, contact CBER’s 
Office of Communication, Outreach and Development (OCOD) at 1-800-835-4709 or 240-
402-8010. 

U.S. Department of Health and Human Services
Food and Drug Administration

Center for Devices and Radiological Health
Center for Biologics Evaluation and Research

An agency may not conduct or sponsor, and a person is not required to respond to, a 
collection of information unless it displays a currently valid OMB control number. 
The OMB control number for this information collection is 0910-0823 (expires 09-30-
2019). 
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Preface 

 
 

 

Public Comment 
You may submit electronic comments and suggestions at any time for Agency consideration to 
http://www.regulations.gov .  Submit written comments to the Division of Dockets 
Management, Food and Drug Administration, 5630 Fishers Lane, Room 1061, (HFA-305), 
Rockville, MD 20852.  Identify all comments with the docket number FDA-2015-D-0025.  
Comments may not be acted upon by the Agency until the document is next revised or updated. 

Additional Copies 

CDRH 

Additional copies are available from the Internet. You may also send an e-mail request to 
CDRH-Guidance@fda.hhs.gov to receive a copy of the guidance.  Please use the document 
number 1770 to identify the guidance you are requesting. 

CBER 

Additional copies are available from the Center for Biologics Evaluation and Research 
(CBER) by written request, Office of Communication, Outreach, and Development (OCOD), 
10903 New Hampshire Ave., WO71, Room 3128, Silver Spring, MD 20903, or by calling 1-
800-835-4709 or 240-402-8010, by email, ocod@fda.hhs.gov, or from the Internet at  
http://www.fda.gov/BiologicsBloodVaccines/GuidanceComplianceRegulatoryInform
ation/Guidances/default.htm.  
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Medical Device Accessories – 
Describing Accessories and 

Classification Pathway for New 
Accessory Types 

1 
 

Guidance for Industry and  
Food and Drug Administration Staff 

This guidance represents the current thinking of the Food and Drug Administration (FDA or 
Agency) on this topic.  It does not establish any rights for any person and is not binding on 
FDA or the public.  You can use an alternative approach if it satisfies the requirements of the 
applicable statutes and regulations.  To discuss an alternative approach, contact the FDA staff 
or Office responsible for this guidance as listed on the title page.  

I. Introduction  

The Food and Drug Administration (FDA) developed this document to provide guidance to 
industry and FDA staff about the regulation of accessories to medical devices.  This guidance is 
intended to describe FDA’s policy concerning the classification of accessories and to discuss the 
application of that policy to devices that are commonly used as accessories to other medical 
devices.  In addition, this guidance explains what devices FDA generally considers an 
“accessory” and encourages use of the de novo classification process under Section 513(f)(2) of 
the Federal Food, Drug, and Cosmetic Act (FD&C Act) to allow manufacturers and other parties 
to request  risk- and regulatory control-based classification of accessories of a new type (i.e., 
accessories of a type that has not been previously classified under the FD&C Act, cleared for 
marketing under a 510(k) submission, or approved in an application for premarket approval 
(PMA)).   

The FDA’s guidance documents, including this guidance, do not establish legally enforceable 
responsibilities.  Instead, guidances describe the Agency's current thinking on a topic and should 
be viewed only as recommendations, unless specific regulatory or statutory requirements are 
cited.  The use of the word should in Agency guidances means that something is suggested or 
recommended, but not required.  Throughout this guidance document, the terms “we,” “us” and 
“our” refer to FDA staff from the  Center for Devices and Radiological Health (CDRH) or the 
Center for Biologics Evaluation and Research (CBER) involved in the review and decision-
making aspects of the accessory classification process.  “You” and “your” refer to the submitter 
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of an accessory de novo, a reclassification petition for an accessory, and/or other related 
materials.    

II. Bac ground 
FDA has jurisdiction over accessories because the definition of the term “device” provided in 
Section 201(h) of the FD&C Act defines “device” to include, among other things, an 
“accessory”: 

The term “device” means an instrument, apparatus, implement, machine, contrivance, 
implant, in vitro reagent, or other similar or related article, including any component, 
part, or accessory, which is –  

(1) recognized in the official National Formulary, or the United States Pharmacopeia, 
or any supplement to them; 

(2) intended for use in the diagnosis of disease or other conditions, or in the cure, 
mitigation, treatment, or prevention of disease, in man or other animals, or 

(3) intended to affect the structure or any function of the body of man or other 
animals, and 

which does not achieve its primary intended purposes through chemical action within or 
on the body of man or other animals and which is not dependent upon being metabolized 
for the achievement of its primary intended purposes. 

All accessories to articles that meet the definition of “device” above are regulated under the 
FD&C Act.  Accordingly, this guidance describes the types of devices that FDA generally 
considers as accessories and discusses the risk- and regulatory control-based classification 
paradigm for these accessories.  This information is expected to provide a greater level of 
transparency with regards to the classification of accessories and will aid FDA staff and industry 
in assuring that these devices are subject to an appropriate level of regulatory oversight by FDA.   

FDA has traditionally determined the classification of device accessory types in one of two 
ways: 

 First, by inclusion in the same classification as the parent device, which can be: 

o (1) Through operation of 510(k) Premarket Notification clearance.  In this case, 
the name of the classification regulation identifies only the parent device.  
However, FDA, through the 510(k) submission, may find accessories to the parent 
device to be substantially equivalent to either a predicate parent device with the 
same intended use and technological characteristics, or different technological 
characteristics that do not raise different questions of safety and effectiveness, or 
a predicate accessory that has previously been cleared under the parent device’s 
classification regulation with the same intended use and technological 
characteristics, or different technological characteristics that do not raise different 
questions of safety and effectiveness.  These accessories would thus be classified 
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within the same classification as the parent device.  Similarly, when the parent 
device classification regulation identifies only certain accessories, FDA may 
determine additional accessories to be classified under the regulation through the 
submission of a 510(k) by the sponsor demonstrating substantial equivalence of 
the parent device with new accessories to the parent device with the predicate 
accessories. 

o  (2) Through operation of Premarket Application (PMA) approval.  Accessories 
to an approved Class III device may also be approved in a PMA, in which case 
they would remain in Class III along with the parent device; or 

o (3) By express inclusion in the classification regulation
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1 or reclassification order2 
for the parent device.  In this case, the title of the classification regulation 
specifically cites the name of the parent device type and the corresponding 
accessories.  These classification regulations or orders typically place accessories 
in the same risk- and regulatory control-based classification (e.g., Class I, II, or 
III) as the parent device but sometimes classify accessories into a different risk- 
and regulatory control-based classification. 

 Second, by issuance of a unique, separate classification regulation for the accessory.  In 
this case, FDA has determined that a classification regulation for an accessory should be 
separate from that of the corresponding parent device.  This type of classification has 
traditionally been considered for accessory types that may be used with multiple parent 
devices or that have unique standalone functions.  In accordance with this second way, 
FDA may consider issuing a separate classification regulation for a specific category of 
accessories that has been identified as having a different risk profile from that of the 
parent device and thus requires a different level of regulatory controls to provide 
reasonable assurance of safety and effectiveness of the accessories.   

On December 13, 2016, section 513(b) of the FD&C Act was amended by the 21st Century 
Cures Act (Public Law 114-255) to state that the “Secretary shall classify an accessory . . .  based 
on the intended use of the accessory, notwithstanding the classification of any other device with 
which such accessory is intended to be used.”  Accordingly, the classification of accessory 
devices, as for non-accessory devices, should reflect the risks of the device when used as 
intended and the level of regulatory controls necessary to provide a reasonable assurance of 
safety and effectiveness.  Classifying an accessory in the same class as its parent device is 
appropriate when the accessory, when used as intended with the parent device, meets the criteria 
for placement in the class of the parent device.  However, some accessories can have a lower risk 
profile than that of their parent device and, therefore, may warrant being regulated in a lower 
class.  For example, an accessory to a Class III parent device may pose lower risk that could be 
mitigated through general controls or general and special controls and thus could be regulated as 
                                                           
1 See Section 513(d) of the FD&C Act, 21 U.S.C. 360c(d). 
2 Two reclassification processes are described in Section 513 (e) and 513(f)(3) of the FD&C Act, 21 U.S.C. 360c(e) 
and (f)(3).  Prior to the Food and Drug Administration Safety and Innovation Act of 2012 (FDASIA), FDA 
reclassified devices under Section 513(e) of the FD&C Act (21 U.S.C. 360c(e)) through rulemaking; FDASIA 
changed this to an order process.   
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Class I or Class II.     

FDA has developed this guidance to describe how the FD&C Act’s risk- and regulatory control-
based classification framework applies to accessory devices and to encourage manufacturers and 
other parties to utilize the de novo classification process under Section 513(f)(2) of the FD&C 
Act to request risk- and regulatory control-based classifications of accessories of a new type that 
are low to moderate risk and for which general controls or general and special controls provide a 
reasonable assurance of safety and effectiveness, but for which there is no legally marketed 
predicate device.   

III. Scope 

This guidance document describes what FDA generally considers an “accessory” and how the 
FD&C Act’s risk- and regulatory control-based framework for classification applies to 
accessories to other medical devices.  In this guidance, we describe considerations for 
determining applicable risk to all articles that meet the definition of an accessory.  This guidance 
is only applicable to articles that meet the definition of a device under section 201(h) of the 
FD&C Act.   

In addition, this guidance describes use of the de novo classification process to classify 
accessories of a new type under Section 513(f)(2) of the FD&C Act.  Accessories within an 
accessory type that already has been classified by regulation or order, or has received PMA 
approval, are not appropriate for classification through the de novo process.
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3  Manufacturers of 
such devices and other interested parties may seek reclassification4 or exemption from the 
requirement to submit a 510(k) notification5 under applicable sections of the FD&C Act.   

While the general principles and mechanisms described in this guidance document for the risk- 
and regulatory control-based regulation of accessories apply to reclassifications for existing 
accessories under Sections 513(e) and 513(f)(3), this guidance focuses on the application of these 
principles in the de novo classification process for the classification of accessories of a new type 
under Section 513(f)(2). 

FDA intends for the risk- and regulatory control-based classification paradigm discussed in this 
guidance to apply to all software products that meet the definition of an accessory, including 
those that may also meet the definition of “Software as a Medical Device (SaMD).” 

As part of the FDA’s efforts for international convergence, the International Medical Device 
Regulators Forum (IMDRF) adopted the definition of SaMD as “software intended to be used for 
                                                           
3 Section 513(f)(2) of the Act, 21 U.S.C. 360c(f)(2), was modified by Section 607 of Food and Drug Administration 
Safety and Innovation Act of 2012 (FDASIA), which created an alternative de novo pathway that does not require 
that the device be reviewed first under a 510(k) and be found not substantially equivalent (NSE) prior to submission 
of a de novo.  Under the new de novo pathway, if a person believes their device is appropriate for classification into 
Class I or Class II and determines there is no legally marketed predicate device, they may submit a de novo without 
a preceding 510(k) and NSE.   
4 See Sections 513(e) and 513(f)(3) of the FD&C Act.  
5 See Section 510(m) of the FD&C Act.   
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one or more medical purposes that perform these purposes without being part of a hardware 
medical device.” 
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SaMD that meets the definition of a device under the FD&C Act is regulated by FDA.  However, 
SaMD that meets this device definition and uses data from a medical device does not 
automatically become an accessory for purposes of this guidance.  For example, a stand-alone 
software program that is intended to analyze radiological images or analyzes specific data 
parameters generated by a device (e.g., blood pressure data or heart rate data) is considered a 
SaMD but would not be considered to support, supplement, and/or augment the performance of 
the device that generated data, and therefore, would not be an accessory.   

In some cases, software that meets the definition of SaMD may be used in combination (e.g., as a 
module) with other devices.  In these cases, the SaMD may also be considered an accessory if it 
supports, supplements, and/or augments the performance of one or more parent devices, as 
described in Section IV below.   

Regardless of whether a SaMD uses data from other devices or is used in combination with other 
devices, the FDA intends to apply the same risk- and regulatory control-based classification 
paradigm discussed in this guidance to all software products that meet the definition of SaMD 
and also meet the definition of an accessory.   

IV. Definitions 
Accessory:  A finished device that is intended to support, supplement, and/or augment the 
performance of one or more parent devices. 

Component (21 CFR 820.3(c)):  “[A]ny raw material, substance, piece, part, software, 
firmware, labeling, or assembly which is intended to be included as part of the finished, 
packaged, and labeled device.” 

Finished Device (21 CFR 820.3(l)): “[A]ny device or accessory to any device that is suitable for 
use or capable of functioning, whether or not it is packaged, labeled, or sterilized.”7 

Parent Device:  A finished device whose performance is supported, supplemented, and/or 
augmented by one or more accessories. 

                                                           
6 See IMDRF SaMD WG/N10 Final:  Software as a Medical Device 
(http://www.imdrf.org/docs/imdrf/final/technical/imdrf-tech-131209-samd-key-definitions-140901.pdf)
7Note that the preamble to the Quality System Final Rule (61 FR 52609, October 7, 1996) states  “To better clarify 
its intent, FDA has amended the definition to add that all devices that are capable of functioning, including those 
devices that could be used even though they are not yet in their final form, are ‘finished devices.’ For example, 
devices that have been manufactured or assembled, and need only to be sterilized, polished, inspected and tested, or 
packaged or labeled by a purchaser/manufacturer are clearly not components, but are now in a condition in which 
they could be used, therefore meeting the definition of ‘finished device.’” 
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V.  Accessory Classification Policy 
The policy governing the classification of accessories is subject to the same risk- and regulatory 
control-based scheme under the FD&C Act that FDA uses to classify all medical devices.  The 
risks of an accessory are the risks that it presents when used with the corresponding parent 
device as intended.  In order to classify an accessory, FDA addresses the following two 
questions:  

1. Is the article an accessory? 
2. What is the risk of the accessory when used as intended with the parent device(s) and 

what regulatory controls are necessary to provide a reasonable assurance of its safety and 
effectiveness? 

The answers to these two questions inform the risk- and regulatory control-based classification 
of a potential accessory pursuant to the criteria at Section 513(a)(1) of the FD&C Act.  
Individual accessories may either be classified pursuant to the same regulation as a 
corresponding parent device or be regulated independently.  The following subsections provide 
further details and considerations regarding the risk- and regulatory control-based classification 
for accessories. 

A. Is the article an accessory? 

The accessory classification process begins with the analysis of whether the article under 
consideration is an accessory as described in this guidance document.  We consider an 
accessory as an article that: 

1. Is intended for use with one or more parent devices. 

FDA expects that whether an article is intended for use with a parent device 
will generally be determined by the labeling and promotional materials for the 
potential accessory device (rather than by the labeling and promotional 
materials for the parent device).  If labeling, promotional materials, or other 
evidence of intended use demonstrate that an article is intended for use with a 
parent device (either a particular brand or a device type), and it supports, 
supplements, and/or augments that device, FDA generally considers the article 
to be an accessory and, thus, a “device” as defined in section 201(h) of the 
FD&C Act. 

It is important to note that FDA does not generally consider articles that do 
not meet the definition of an accessory as accessories simply because they 
may be used in conjunction with a device.  For example, FDA would 
generally not consider a mobile phone that is used as a general platform for 
applications that include mobile medical applications that are medical 
devices or an off-the-shelf computer monitor used to display medical data as 
accessories unless they are specifically intended for use with such medical 
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2. Is intended to support, supplement, and/or augment the 
performance of one or more parent devices.   

A device supports the performance of a parent device by enabling or 
facilitating that device to perform according to its intended use.  For example, 
a tunneling tool for a neurostimulation device that is intended to create a 
conduit for the leads between the target location to the neurostimulator 
supports the neurostimulator by facilitating it to provide stimulation to the 
target neural tissue.  In this case, the accessory is necessary to enable the 
parent device to meet its intended use.  An infusion pump stand also supports 
the intended use of a parent device (an infusion pump) by holding medications 
or liquids and other infusion accessories firmly, at an appropriate height, and 
in convenient reach of the patient or caregiver.  In this case, the parent device 
can perform its intended use without the accessory, but the accessory 
nonetheless supports the performance of the device.   

A device supplements the performance of a parent device if it adds a new 
function or a new way of using the parent device, without changing the 
intended use of the parent device.  For example, a pulse oximeter allows a 
multi-parameter monitor to display oxygen saturation but does not change its 
intended use, which is to record and display multiple physiological 
parameters.  Similarly, a new balloon catheter used to insert an already 
approved transcatheter heart valve into a smaller diseased artery supplements 
the parent device’s intended use.  The balloon catheter supplements the 
intended use of the transcatheter heart valve by expanding the population of 
patients who can receive the parent device to those with smaller diameter 
arteries, such as women.   

A device augments the performance of a parent device by enabling the device 
to perform its intended use more safely or effectively.  Augments includes 
improving the performance of a parent device by enabling it to perform more 
quickly or improving usability or convenience for the device user.  For 
example, a guidewire augments the performance of a bone-cutting instrument 
by increasing precision of the parent device and reducing the risk to the 
patient.  Similarly, a software program that adds color or contrast filters to 
enhance raw images generated by an imaging device augments the 
performance of a parent device by enabling it to perform more effectively. 

In practice, the distinctions among devices that support, supplement, or 
augment parent devices are subtle and many devices that meet the definition 
of an accessory may do more than one of these things.  Thus, if the device is 
intended to support, supplement, and/or augment the performance of one or 
more parent devices, we intend to consider the device to be an accessory.   

Some products that are not specifically intended for use, but nevertheless may 
be used, with a medical device and which do not meet the definition of an 
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accessory may not warrant independent classification if they are not devices 
under Section 201(h) of the FD&C Act.  As an example, non-device-specific 
off-the-shelf replacement parts (e.g., batteries, USB cables, computer mouse, 
etc.) may be used with a medical device, but FDA does not intend to consider 
these products to be accessories or medical devices.   

B. What are the risks of the accessory when used as intended 
with the parent device(s) and what regulatory controls 
are necessary to provide a reasonable assurance of its 
safety and effectiveness?  

Under the policy described in this guidance, FDA intends to determine the risk of 
accessories and the regulatory controls necessary to provide a reasonable assurance of 
their safety and effectiveness according to their intended use in the same manner that is 
used to determine such for devices that are not accessories.  Because accessories are 
intended to be used with and to support, supplement, and/or augment one or more parent 
devices, FDA intends to determine the risks of accessories when used, as intended, with 
the parent device type.   

Determining the risks of accessories according to their use with parent devices does not 
mean that all risks of a parent device are imputed to the accessory; the risk profile of an 
accessory can differ significantly from that of the parent device, warranting differences in 
regulatory classification.  In determining the classification of an accessory, FDA intends 
to evaluate the risks imposed by the accessory’s impact on the parent device and any 
unique risks of the accessory independent of its parent device.  As with the classification 
of any other device, the types of regulatory controls necessary to control these risks of the 
use of the accessory device with the parent device will determine the regulatory class for 
accessories.   

C. Classification of New Accessory Types through the De 
Novo Process 

FDA encourages manufacturers and other parties (hereafter “submitter”) to utilize the de 
novo classification process in Section 513(f)(2) of the FD&C Act to request risk- and 
regulatory control-based classifications of new types of accessories.  In order to be 
considered a new accessory type, the accessory under consideration should not be 
classified by an existing classification regulation and should not be the subject of any 
approved PMAs or cleared 510(k)s for that accessory type.  This de novo classification 
process provides a pathway to Class I or Class II classification for accessories with low to 
moderate risk for which general controls or general and special controls provide a 
reasonable assurance of safety and effectiveness, but for which there are no legally 
marketed predicate devices.   
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In accordance with Section 513(f)(2), a submitter may submit a de novo request 
requesting FDA to make a classification determination for the accessory according to the 
criteria in Section 513(a)(1) of the FD&C Act.  The de novo request must include a 
description of the device and detailed information and reasons for the recommended 
classification (see Section 513(f)(2)(A)(v) of the FD&C Act
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8).  Please refer to Appendix 
1 for the information FDA recommends be submitted in a de novo request for a new type 
of accessory. 

FDA must make a classification determination for the device that is the subject of the de 
novo request by written order within 120 days of the request (see Section 
513(f)(2)(A)(iii) of the FD&C Act). 

If the submitter demonstrates that the criteria in Section 513(a)(1)(A) or (B) of the FD&C 
Act are met (i.e., accessories for which general controls or general and special controls 
provide a reasonable assurance of safety and effectiveness), FDA will grant the de novo 
request, which classifies the new accessory (and accessory type) in Class I or Class II.  
The accessory may then be marketed immediately and serve as a predicate device for 
future 510(k) premarket notifications, if applicable.  FDA will publish a notice in the 
Federal Register announcing the classification and the regulatory controls necessary to 
provide reasonable assurance of safety and effectiveness of the accessory.  If the request 
to undertake de novo classification is declined,9 the accessory remains in Class III under 
Section 513(f)(1) of the FD&C Act and may not be marketed until a PMA is submitted 
by the sponsor and approved by FDA. 

VI. Paperwork Reduction Act of 1995 
This guidance contains information collection provisions that are subject to review by the Office 
of Management and Budget (OMB) under the Paperwork Reduction Act of 1995 (44 U.S.C. 
3501-3520). 

The time required to complete this information collection is estimated to average 180 hours per 
response, including the time to review instructions, search existing data sources, gather the data 
needed, and complete and review the information collection.  Send comments regarding this 
burden estimate to: 

                                                           
8 See also Section 513(f)(2)(A)(v) of the FD&C Act, 21 U.S.C. 360c(f)(2)(A)(v), which states:  “The person 
submitting the request for classification…may recommend to the Secretary a classification for the device and shall, 
if recommending classification in class II, include in the request an initial draft proposal for applicable special 
controls, as described in subsection (a)(1)(B), that are necessary, in conjunction with general controls, to provide 
reasonable assurance of safety and effectiveness and a description of how the special controls provide such 
assurance.  Any such request shall describe the device and provide detailed information and reasons for the 
recommended classification.” 
9 A request to undertake the de novo classification could be declined for reasons including if the performance data 
provided in the de novo request do not support that general controls or general and special controls can appropriately 
mitigate identified risks to health for the device to provide a reasonable assurance of safety and effectiveness.   
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Department of Health and Human Services 
Food and Drug Administration 
Office of Chief Information Officer 
Paperwork Reduction Act (PRA) Staff 
PRAStaff@fda.hhs.gov 

An agency may not conduct or sponsor, and a person is not required to respond to, a collection of 
information unless it displays a currently valid OMB control number.  The OMB control number 
for this information collection is 0910-0823 (expires 09-30-2019). 
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Appendi  1 – Re uest for Accessory De Novo Classification 

Manufacturers or other interested parties may seek a decision by the FDA on the appropriate 
risk- and regulatory control-based classification of a new type of accessory by filing a de novo 
request (hereafter a “de novo”) under section 513(f)(2) of the FD&C Act.  This process is also 
known as the de novo classification process.

11 
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In order to streamline the submission and evaluation of the accessory de novo so that only 
information necessary to assess accessory safety and effectiveness is submitted and reviewed, we 
recommend that the following information be provided: 

 Clear identification as a de novo request for a new accessory device type; 
 Device Information and Summary:  
 A description of the relevant parent device(s);  
 A description of the ability for the accessory to be compatible with a specific 

parent device, multiple parent devices, or a class of devices; 
 A description of the technical characteristics of the accessory, which ensure 

compatibility with a specific parent device, multiple parent devices, or a class 
of devices;  

 A description of how the accessory supports, supplements and/or augments 
the performance of the parent device. 

 Identification of parent product(s) to which the accessory is compatible, including 
model number, connector type, etc.; 

 Classification summary and recommendation: 
 The classification summary should include a rationale for why the accessory 

device does not fit within any identified classification for the parent device(s); 
 An identification of the risks to health presented by the accessory device and 

proposed mitigation measures; 
 Proposed controls:  
 For proposed class II devices, a list of general and special controls that 

sufficiently mitigate the risks to health, including compatibility of the 
accessory device with the parent device and a description of how the proposed 
special controls will provide a reasonable assurance of safety and 
effectiveness for the accessory device  

 For proposed class I devices, an identification of how the application of 
general controls only would sufficiently mitigate the risks to health and would 
provide a reasonable assurance of safety and effectiveness of the accessory 
device; 

 Summary of the performance data supporting the de novo:  
 Reference to all reasonably known relevant data and information, including 

new information, about the accessory device and/or the accessory in 

                                                           
10 See “New Section 513(f)(2) - Evaluation of Automatic Class III Designation, Guidance for Industry and CDRH 
Staff,” February 19, 1998, available at 
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/Guidance Documents/ucm080195.htm.     
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combination with the parent device(s), whether favorable or unfavorable to 
the proposed classification; and 

 Labeling for the accessory with adequate instructions for use with the parent 
device(s): 
 Include labeling instructions to address compatibility of the new accessory 

device and the parent device(s), including any relevant performance data to 
support compatibility; and 

 Include relevant technical characteristics of the accessory. 

In preparing a de novo request for an accessory of a new type, we suggest you review publicly 
posted information, including decision summary documents, for recently granted CDRH de 
novos available on our website at 
http://www.fda.gov/AboutFDA/CentersOffices/OfficeofMedicalProductsandTobacco/CDRH/
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CDRHTransparency/ucm232269.htm. 

In an effort to further streamline and facilitate FDA’s review of your accessory de novo 
classification request, we recommend that you provide a draft executive summary document 
with the following information: 

 Administrative information,  
 Proposed identification language for a new classification regulation or order; 
 Summary of the accessory device, including a detailed description of the 

accessory, including any necessary technical characteristics and compatibility 
information with the parent device(s); 

 Summary of the performance data to support the proposed classification 
recommendation; 

 Risk and Mitigation Information:  for class I accessory devices, an explanation 
of how general controls adequately mitigate any risks to health; for class II 
accessory devices, listing of the risks and mitigation measures, including the 
special controls necessary to mitigate the risks to health; and 

 Benefit/Risk Considerations.11  

                                                           
11 For information on benefit-risk determinations and factors considered, please see FDA guidance titled “Guidance 
for Industry and Food and Drug Administration Staff - Factors to Consider When Making Benefit-Risk 
Determinations in Medical Device Premarket Approval and De Novo Classifications,” available at  
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm267829.htm.
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Wireless communications, including Wi-
Fi™ and other wireless technologies, 
have proven themselves to be incredibly 
useful not just in the healthcare industry, 
but across virtually every industry. 
However, the benefits of wireless 
technologies have been accompanied by 

significant challenges and risks that sometimes are not fully 
appreciated by healthcare providers or device manufacturers.

By U.S. Food and Drug Administration (FDA) definition, “Radio 
frequency (RF) wireless medical devices perform at least one function 
that utilizes wireless RF communication to support healthcare 
delivery. Examples of functions that can utilize wireless include 
transferring patient data from the device to another source, device 
control and programming, and monitoring patients remotely.”
“Incorporation of wireless technology in medical devices can have 
many benefits including increasing patient mobility by eliminating 
wires that tether a patient to a medical bed, providing health care 
professionals the ability to remotely program devices, and providing 
the ability of physicians to remotely access and monitor patient data 
regardless of the location of the patient or physician (hospital, home, 
office, etc…).”  These devices are ubiquitous in any hospital, long-
term care facility or other healthcare entity. They are also increasingly 
becoming the center of patient healthcare engagement.

While the failure of a wireless connection in a personal laptop, cell 
phone or other wireless device due to network congestion or signal 
interruption may go entirely unnoticed by non-medical device users, 
interruption or interference in the wireless signals of many FDA-
approved medical devices can pose risks to patient health and safety. 
Additionally, clinicians and other users are becoming dependent on 
these wireless medical devices, so disruptions to their operation can 
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negatively impact clinical workflows and other business-critical 
applications. As a result, device manufacturers and healthcare 
providers should be aware of the risks inherent with those wireless 
interruptions or interferences and the management solutions available 
to them. Two of the most important of these risks are 1) 
cybersecurity and 2) the disruption or congestion of the wireless radio 
frequency spectrum.

Fortunately, regulatory agencies and other organizations are working 
to help medical device manufacturers and healthcare providers 
understand, acknowledge, and manage the challenges associated with 
wireless medical technologies. With regard to all types of medical 
devices, the FDA recently issued two guidances addressing 
cybersecurity vulnerabilities. In January 2016, the FDA published 
guidance, entitled “Postmarket Management of Cybersecurity in 
Medical Devices Draft Guidance” which provides recommendations for 
mitigating risks associated with postmarket cybersecurity 
vulnerabilities for marketed medical devices.  The guidance 
“emphasizes that manufacturers should monitor, identify and address 
cybersecurity vulnerabilities and exploits as part of their postmarket 
management of medical devices.”  The FDA also issued additional 
draft guidance, entitled “Design Considerations and Pre-market 
Submission Recommendations for Interoperable Medical Devices” to 
identify considerations for improving the interoperability of medical 
devices through the stages of their development and design.  These 
guidances demonstrate the FDA’s heightened focus on addressing the 
cyber risks associated with medical device vulnerabilities, although 
neither speak directly to the wireless spectrum risks.

The FDA has also addressed the risks of disruption or congestion of 
the wireless radio frequency spectrum, which is the focus of this 
article. In 2013, the FDA issued guidance on Radio Frequency 
Wireless Technology in Medical Devices to address “the increasing use 
of RF wireless medical devices, continuing innovation and 
advancements in wireless technology, and an increasingly crowded RF 
environment. RF wireless technology considerations should be taken 
into account to help provide for the safe and effective use of these 
medical devices.”  The FDA encourages manufacturers and users of 
medical telemetry devices to use the Wireless Medical Telemetry 
Service (WMTS) spectrum established by the Federal Communications 
Commission (FCC)  and subject to FCC service rules.  This regulatory 
scheme provides for a coordinated oversight function by both the FDA 
and FCC.

WMTS Risks and Regulatory Risk Mitigation Efforts

Wireless medical telemetry is generally used to monitor a patient’s 
physiological parameters and other patient-related information (e.g. 
vital signs including pulse and respiration) using RF communication 
with the advantage of allowing patient movement without restricting 
patients to a bedside monitor with a hard-wired connection.  These 
telemetry or patient monitoring devices send real time transmissions 
of physiologic data, which includes alarms, upstream onto the network 
to a surveillance station. “Interference occurs when a first 
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transmission and at least a second transmission occur at the same 
time, in the same frequency band, and are received by the same 
receiver. It is analogous to having two people talking to you at the 
same time. At the point the interference makes it impossible to 
understand the transmission, the term ‘harmful interference’ might be 
applied. A high rate of interference indicates that receivers have 
harmful interference at a high enough rate that data communications 
are delayed or fail.”  “There is only so much space for radio waves to 
coexist and not cause interference between devices. Management of 
this airspace in the healthcare environment is a requirement in order 
for medical devices to be used in a safe and effective manner.”

In a 2012 Science Advisory, the American Heart Association (Heart 
Association) articulated that network latency may pose significant 
risks to patients.  Considering that “any telemetry system that relies 
on wireless transmission and a data network is potentially vulnerable 
to these delays, because transmission errors are inherent to wireless 
or network communications,” managers of wireless hospital telemetry 
systems must work to mitigate such delays while also being prepared 
for occurrences of delay and avoid over-reliance on these systems.
The Science Advisory describes a case in which such network delays 
apparently nearly resulted in severe injury to a patient in cardiac 
arrest. More recently, a 2013 FDA Guidance on wireless technology in 
medical devices noted that “lost, corrupted, or time-delayed 
transmissions, and degradations in wireless transmissions including 
when caused by competing wireless signals or electromagnetic 
interference (EMI) to the medical device or its wireless transmissions” 
is an example of potentially problematic wireless-related hazards.
The FDA also advised that “selection of RF wireless operating 
frequency and modulation should take into account other RF wireless 
technologies and users that might be expected to be in the vicinity of 
the wireless medical device system. These other wireless systems can 
pose risks that could result in medical device signal loss or delay that 
should be considered in the risk management process.”  The FDA 
further noted that “an increasingly crowded RF environment could 
impact the performance of RF wireless medical devices, which makes 
risk management an important part of integrating RF wireless 
technology into medical systems.”

Today’s hospitals have computers, in-house telephones, infusion 
pumps, electrocardiogram carts, pulse oximeters, and some 
physiological monitoring systems along with devices operating for 
consumer use operating on the 2.4 GHz region.  This is not part of 
the dedicated WMTS spectrum, and these wireless infrastructures can 
become overwhelmed with non-critical traffic which may interfere with 
valuable clinical information.

As noted above, the FCC has dedicated a particular spectrum, the 
WMTS, to licensed medical wireless technologies.  This service 
provides for a more protected spectrum within certain wireless 
frequency bands including 608 to 614 MHz, 1395 to 1400 MHz and 
1427 to 1432 MHz. These spectrum bands are narrow and provide 
limited bandwidth or capacity. The WMTS can be used within certain 
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defined healthcare facilities and only by authorized healthcare 
providers.

Recently, the FCC engaged in rulemaking about allocation and auction 
of spectrum near the WMTS.  In its Report and Order, issued August 
2015, the FCC recognized the need to protect WMTS systems from 
potential interference with personal/portable devices.  The FCC 
attempted to address the potential for interference by further 
regulation of the spectrum space near the WMTS and by limiting the 
power of the non-medical devices which might function in those 
spaces.  The FCC also sought to create a three megahertz “guard 
band” around the WMTS.  The FCC’s new rule also allows for fixed 
and personal/portable non-medical devices to operate within the 
WMTS with certain power and physical separation distances from 
healthcare facilities in order to avoid harmful interference.

Many parties submitted comments to the FCC in favor and in 
opposition to these new rules.  The controversy centers around the 
adequacy of the protections the FCC has put in place, and the 
controversy has continued with a flurry of filings asking the FCC to 
reconsider.  The common thread throughout all of the filings is that 
interference within the WTMS is a serious patient safety concern.

Industry Leadership by the Association for Advancement of 
Medical Instrumentation

While no one group or individual has the definitive solution to 
handling the continuous and evolving challenges of wireless medical 
technology in healthcare, as an industry leader the Association for 
Advancement of Medical Instrumentation (AAMI) created a special 
group called the Wireless Strategy Task Force (WSTF) specifically to 
address these challenges. The WSTF has been active in the healthcare 
community and was instrumental in providing subject matter experts 
for the 2015 FCC and FDA Joint Workshop on Medical Technology 
Innovation and Wireless Test Beds.

AAMI’s WSTF, which meets at least three times a year, initially 
emerged from a 2012 event called the Wireless Workshop. The 
Wireless Workshop produced a document entitled Healthcare 
Technology in a Wireless World,  which includes a list of the “Top 10 
Mistakes in Implementing Wireless Technology in Healthcare.”

The document also identifies several high-priority issues to be 
addressed, including:

• Clarifying roles and responsibilities in the wireless arena (management of spectrum and devices 

operating on the spectrum);

• Managing spectrum to improve safety and reliability;

• Designing wireless infrastructure for high reliability; and

• Managing risk and preventing failure.

In 2014, the WSTF developed a document entitled FAQs for the 
Wireless Challenge in Healthcare,  which provides answers to 
frequently asked questions about wireless issues in the healthcare 
environment. AAMI has additional resources and updates on its 
website.
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AAMI also has a standards developing committee, called the AAMI 
Wireless Working Group (SM/WG 06), which is working on a technical 
information report (TIR) for manufacturers to address wireless 
coexistence of medical devices. The TIR will address the need for a 
test method when multiple radio frequency wireless users are in the 
same frequency range as a medical device. The TIR will also address 
the need for incorporating risk management principles into the 
development of wireless medical devices. Although the material 
presented in any similar AAMI report may need further evaluation by 
experts, releasing the information is valuable because the industry 
has a pressing need for it.

Exponential Growth and Innovation Create Unique Challenges 
and Opportunities

Healthcare industry leaders and healthcare information technology 
(HIT) experts have seen wireless technology in healthcare become 
pervasive and ubiquitous. The adoption and deployment of wireless 
medical systems has outpaced the development of applicable 
standards and regulations. Wireless innovations grounded in wireless 
communication technologies and applications from food, 
pharmaceutical, and automated supply chain processes to new mobile 
health applications are seemingly born daily. Healthcare providers are 
using these communication technologies with devices for patient 
diagnosis, treatment, monitoring, or therapeutically within facilities 
and in patient homes. In fact, consumer and medical home use is a 
rapidly-growing segment of the medical device market.  The 
technology is also being deployed in remote patient monitoring 
devices that are ever-expanding in the complexity and depth of data 
gathering and communication.

This rapid influx of wireless medical technology into the healthcare 
arena is resulting in an increasing demand for expertise in this area, 
both technically and legally. There is no common industry “playbook” 
for spectrum governance or management. Instead the limited number 
of wireless medical device experts rely on one another to find novel 
solutions to the myriad challenges they are encountering as wireless 
connectivity goes mainstream in the open market. The promise of 
digital health is dependent on the safe and effective use of wireless 
technology, particularly given the increasing use of wireless wearables 
and other components of the Internet of Things (IoT) which refers to 
the ability of everyday objects to connect to the Internet and to send 
and receive data.

Beyond increasing healthcare provider and HIT vigilance and 
compliance, solutions to wireless challenges are requiring the creation 
of industry and government wireless networking standards, the 
identification of proper implementation methods to ensure 
compatibility with existing infrastructure, coexistence with medical 
and non-medical devices, and industry-wide educational efforts. 
Recognizing these solutions is important; the industry now faces the 
challenge of vigorously engaging and expanding them.
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Coordinated and innovative efforts for these solutions brought AAMI 
and the ABA Health Law Section together to co-produce this article 
and future educationals. We look forward to the future of our 
partnership and welcome other industry, policy, government and legal 
organizations to join us.
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Need for a National Evaluation System
for Health Technology

Federal regulatory frameworks governing medical
products are designed to (1) provide evidence that
a product benefits patients when used as intended
and should be available despite accompanying risks and
(2) ensure timely access to needed therapies and diag-
nostics. Historically, policy makers and product develop-
ers have viewed these objectives as being in tension. How-
ever, ensuring safety, expediting patient access, and
enabling innovation can be complementary goals within
a regulatory framework for medical devices.

The US standard for marketing a medical device is
“reasonable assurance of safety and effectiveness”
(RASE).1 Generally, clinical studies must be conducted to
demonstrate RASE for both high-risk and innovative
lower-risk devices and US patients and clinicians have
greater assurances that the benefits of devices out-
weigh the potential risks. In contrast, other countries ap-
ply a standard of safety and performance with limited
clinical data. The greater evidentiary burden of RASE may
create disincentives for manufacturers to bring impor-
tant medical devices to the United States or may delay
access to devices. For example, the first transcatheter
aortic valve replacement device was available for clini-
cal use in Europe several years before it was available in
the United States. However, there are examples of un-
safe and ineffective devices that never made it to the US
market; these can be found in a report2 from the US Food
and Drug Administration (FDA).

A key dilemma for device regulation is how to en-
sure timely access while also providing evidence to guide
safe and appropriate use. When a device is approved for
the US market, residual uncertainty about benefit and risk
is typically addressed through postmarket evaluation. Pre-
market studies often do not fully reflect how a device will
be used in practice, and participants enrolled in such stud-
iesmaynotrepresenttheentirespectrumofpatients likely
to receive the device. The effects of operator experi-
ence, user learning curves, or skill level of the individual
who implants the device and the supporting team also
cannot be assessed until the device is in wider use. How-
ever, current approaches to postmarket evaluation have
limitations. Even though the FDA can require device mak-
ers to perform postmarket studies, patients have few in-
centives to enroll in a study once a device is marketed, and
many FDA-mandated postmarket studies for devices have
been delayed, scaled back, or never finished. Generally,
if the company makes a good-faith effort in performing
postmarket studies, there are no penalties.

Furthermore, reporting of adverse events and de-
vice malfunctions currently depends on clinicians identi-
fying and reporting a possible association; therefore, un-
derreporting is likely common. Spontaneous reporting
also fails to capture numerators and denominators that

allow reliable risk estimation. Safety issues are therefore
often not identified until many patients have been ex-
posed to risks, leading to greater potential for avoidable
harm as well as greater liability and loss of consumer con-
fidence in the manufacturer. Spontaneous reporting is not
systematic and can be biased by extraneous factors such
as news reports. Other safety issues also depend on com-
panies appropriately assimilating and reporting data.

However, a strategic approach to linking and using
clinically based data sources, such as registries, elec-
tronic health records (EHRs), and claims data, could po-
tentially reduce the burdens of obtaining appropriate evi-
dence across the life cycle of a device. By leveraging
clinical data and applying advanced analytics and flex-
ible regulatory approaches tailored to the unique data
needs and innovation cycles of specific device types, a
more comprehensive and accurate framework could be
created for assessing the risks and benefits of devices.

Harnessing New Technologies and Methods
Recent empirical work3 has demonstrated the value of
balancing rigorous premarket trials and effective post-
market evaluation. Raising premarket standards too high
may lead device development and access to other coun-
tries with lower barriers and reduce investment in new
technology.4 Conversely, an ineffective postmarket sys-
tem perpetuates uncertainty about appropriate device
use. An ideal approach would match the degree of pre-
market evaluation with the degree of probable risk and
benefit posed by the device, while emphasizing rigor-
ous postmarket evaluation in conjunction with care-
fully planned premarket clinical studies.3

In 2012, the FDA took the first steps toward estab-
lishing a National Evaluation System for Health Technol-
ogy (NEST) that could quickly identify problematic de-
vices, accurately and transparently characterize and
disseminate information about device performance in
clinical practice, and efficiently generate data to support
premarket clearance or approval of new devices and new
uses of currently marketed devices. Recent multistake-
holder reports5 recommended developing a federated
virtual system for evidence generation by creating stra-
tegic alliances among data sources including registries,
EHRs, payer claims, and other sources; incorporating
unique device identifiers (UDIs) over time; and activat-
ing multiple linkages among data sources to address spe-
cific questions. NEST should be operated by an indepen-
dent coordinating center with governance comprising
ecosystem stakeholders such as patients, health care pro-
fessionals, health care organizations, payers, the medi-
cal device and digital health industries, and the govern-
ment. Essentially, NEST should be of, by, and for the
medical device ecosystem and configured to provide
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maximal value to stakeholders, including the critical data needed by
the FDA to make decisions that currently must be made with less com-
prehensive information.

Building on Current Efforts
Professional societies have developed device registries focused on
quality of care that include detailed information about clinical cir-
cumstances, procedures, and outcomes. When linked with proj-
ects leveraging EHRs and complementary sources, such as claims
databases, device registries can provide rich data on long-term out-
comes. In addition, the FDA’s Sentinel Initiative6 collects detailed
claims data on the clinical outcomes of more than 100 million indi-
viduals in the US system. If the Sentinel Initiative would incorpo-
rate UDIs, it could provide a strong component of NEST.5 In addi-
tion, efforts such as the National Patient-Centered Clinical Research
Network and the National Institutes of Health Collaboratory are build-
ing on the experience of the Sentinel Initiative. The 2015 certifica-
tion criteria7 require that EHRs be capable of capturing UDIs for im-
plantable devices in a standardized way. Accelerating incorporation
of UDIs could further enhance the utility of EHRs for this purpose
because current EHRs often do not identify the specific device used.

However, better evidence requires more than just improved in-
frastructure. A more strategic approach is needed for collecting data,
establishing core data sets, using common definitions, facilitating
transfer and linking among interoperable data sources, and effi-
ciently embedding research data collection into routine clinical work-
flow and participating patients’ daily activities. Public and private sec-
tors must share data, expertise, and funding, and the end result must
provide value to all stakeholders. Importantly, the national system
would not create its own evidence repository from clinical prac-
tices, but instead could provide the governance, transparency, con-
sistency, coordination, and standardization necessary to reduce costs
and the time required to generate evidence while expanding ap-
propriate access to and use of data sources from clinical practice.

All stakeholders in the medical device ecosystem have strong
incentives for engaging with NEST. Patients could benefit from a sys-
tematic, transparent approach to device evaluation and access to

better information about appropriate device use. Physicians, hos-
pitals, health systems, and practices could benefit from informa-
tion about quality of care related to device selection, procedural out-
comes, and follow-up; they may also see a reduction in multiple
reporting requirements. Device manufacturers could provide high-
quality data to support informed decisions about when devices
should be used in particular patients and how to mitigate risk across
the life cycle of the device. NEST also could highlight opportunities
for adding value through device enhancements and suggest devel-
opment pathways for innovative technologies.

NEST also could reduce the time and cost associated with de-
veloping evidence to support premarket approval, clearance, payer
coverage, and reimbursement decisions. For cases in which the po-
tential public health value of the device is high, data otherwise col-
lected in the premarket setting could be responsibly collected af-
ter the device enters the market, given appropriate assurances. NEST
also could potentially reduce the cost of or even the need for some
postmarket studies and adverse event reporting because relevant
data are already being gathered. In addition, NEST may obviate the
need for FDA premarket review of some device modifications be-
cause more timely and informative evaluations could occur during
routine data collection, which is an approach already being piloted
for a handful of device types.

Conclusions
A national evaluation system that engages all stakeholders could en-
able the FDA to focus efforts on facilitating the development and
interpretation of more informative data essential for policy making
and clinical decisions for individuals and populations. When issues
with medical technologies arise, they could potentially be quickly
detected and understood within the appropriate context. Ulti-
mately, these changes could contribute to a much more efficient sys-
tem that rewards innovation that leads to better health outcomes,
creating powerful incentives for continuous improvement and ac-
celerating access to technologies that patients and physicians can
use with the assurance of safety, efficacy, and a well-characterized
balance of benefit and risk.
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FDA, European Commission and EMA reinforce 
collaboration to advance medicine development and 
evaluation
US and EU regulators aim to enhance trust in quality, safety and efficacy of 
medicines

Senior leaders from the United States Food and Drug Administration (FDA), the European Commission 
and the European Medicines Agency (EMA) reviewed their ongoing cooperative activities and discussed 
strategic priorities for the next two years at their regular bilateral meeting held on 19 June 2015, at 
FDA Headquarters in Silver Spring, Maryland, USA.

Over the past years, EMA and FDA have significantly increased their level of collaboration and sharing 
of information to advance regulatory excellence worldwide. There are now daily interactions, most of 
them structured around scientific and regulatory working groups or “clusters”. The focus of the cluster 
reviews during this bilateral was pharmacovigilance, biosimilars, pediatrics and veterinary medicines.

Strategic priorities 

Looking ahead, EMA, European Commission and FDA decided to establish a new cluster on patient 
engagement to share experience and best practices regarding the involvement of patients in the 
development, evaluation and post-authorization activities related to medicines. 

Participants also agreed that communication on the ongoing successful cooperation should be 
enhanced and that efforts to support communication activities and align core messages should be 
strengthened.

They also agreed to further strengthen their collaboration in inspections and data integrity, safety 
monitoring of medicines, biosimilars, pediatric medicines, rare diseases, timely access to new 
medicines and veterinary medicines. This will help EU regulators and FDA increase efficiency on a 
global level and avoid duplication.

Planned focus for each area includes:

Patient engagement: In the U.S. and in the EU, patients are well informed and expect that their 
voice is heard by regulators when it comes to the way studies are designed and the assessment of the 
benefits and risks of specific medicines. Involving patients in the evaluation discussions adds 
meaningful perspectives to the process. EMA and FDA aim to expand patient input during the 
regulatory process, for example to better understand how medicines and the availability of treatments 
affect patients and how patients approach quality, safety and efficacy of medicines.
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Safety of medicines: The long-term collaboration between EMA and FDA in pharmacovigilance has 
facilitated the exchange of critical information and the coordination of communication to patients and 
healthcare professionals in the U.S. and EU. The participants agreed to further strengthen collaboration 
in the International Pharmacovigilance cluster with a more strategic focus on, among others, the 
assessment of everyday use of medicines.

Biosimilars: Activities in this cluster will continue to support the global development of biosimilars. 
The agencies are interested in aligning their scientific approaches to biosimilars to avoid regulatory 
divergence that may delay patients’ access to medicines.

Pediatric medicines: Regulatory collaboration is of vital importance for the development of pediatric 
medicines. Because the development of pediatric medicines is largely driven by legislation in the EU 
and the U.S., EMA and FDA will continue to align their scientific approaches including through “common 
commentaries” and development plans which help to achieve a rational approach to the conduct of the 
necessary clinical trials. A workshop to share EU and US experience under their respective regulatory 
frameworks may be organized in 2016 to further support these efforts, resources permitting.

Rare diseases: Collaboration in the area of rare diseases is of growing importance. Medicines 
developers can already use a common template to request orphan designation of their medicine in the 
EU and the US. Building on this success, and the Pediatric Cluster’s work on rare diseases, EMA and 
FDA will establish a joint working group, the Team of International Global Rare Disease Experts 
(TIGRE), to better support the development of safe and effective medicines for children who suffer 
from rare diseases.

Timely access to new medicines: Improving timely access to new medicines to treat serious 
diseases has been at the core of the collaborative endeavours of EMA and FDA. By sharing information 
to facilitate joint approaches, e.g., in scientific advice or the evaluation of medicines, and by building 
on the best available regulatory practices the two regulators aim to minimize divergence and support 
patients’ early access to new treatments.

Veterinary topics: Recognizing that the One Health concept is a worldwide strategy for expanding 
interdisciplinary collaboration in all aspects of healthcare for humans, animals and the environment, 
FDA and EMA continue pathways for effective communication and information sharing activities.  
Cooperation is particularly strong in the area of novel veterinary therapies such as stem cells, oncology 
products and cytokines. EMA and FDA are focusing their efforts to further encourage the development 
of novel veterinary medicines and to further reduce antibiotic resistance.

Inspections: Progress was also made for the mutual reliance on inspections of drug manufacturing 
sites. EU regulators and FDA are evaluating how their respective inspectorates, in addition to their
regulatory and procedural frameworks to inspect manufacturers of human medicines compare. This is 
an essential prerequisite to relying on each other’s inspection findings, avoiding duplication of efforts, 
and enabling wider inspection coverage. Both agencies are working expeditiously towards a plan for a 
final framework for an agreement and an implementation plan.

Data integrity: Both agencies stressed the importance of data integrity as a cornerstone to 
establishing and maintaining confidence in test results and agreed to work on communication and 
training to help increase the awareness of manufacturers. 

The European Commission, EMA and FDA organize in-person bilateral meetings routinely to monitor 
progress and ensure that their collaboration delivers on agreed strategic priorities that promote the 
safety, efficacy and quality of medicines to the benefit of global public and animal health. 
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A B S T R A C T

In response to a recommendation from the Pharmaceutical Forum, the
European Medicines Agency and the European network for Health
Technology Assessment initiated a collaboration with the aim to
improve the contribution regulatory assessment reports can make to
the assessment of relative effectiveness of medicinal products by health
technology assessment bodies. This collaboration on improving Euro-
pean Public Assessment Reports (EPARs) started in February 2010 and
was performed over 2 years. As a result, the templates for preparing
EPARs were revised to better address the needs of heath technology
organizations. The better understanding of information needs was a key
outcome of the collaboration. To ascertain whether these template
changes led to the inclusion of relevant information, a review of a small

set of EPARs for recently approved medicinal products was carried out in
parallel by both the European network for Health Technology Assess-
ment and the European Medicines Agency. This report provides an
account of this project on improving EPARs, which is part of the ongoing
dialogue between regulators and health technology assessment bodies
on a European level to support policymaker decisions in the future.
Keywords: European Medicines Agency (EMA), European network for
Health Technology Assessment (EUnetHTA), European Public
Assessment Reports (EPARs), relative effectiveness assessment.

Copyright & 2014, International Society for Pharmacoeconomics and
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Introduction

Scientific evaluation of the clinical data produced during drug
development can be intended to estimate the benefit/risk ratio of
the product (recently in some jurisdictions also referred to as benefit/
harm/uncertainty), for the purpose of marketing authorization, or to
estimate the effectiveness of the new product as compared with
existing therapies, as part of the health technology assessment (HTA)
process to support decision making on price and reimbursement.

The European Medicines Agency (EMA) is responsible for the
scientific evaluation of applications for European Union (EU)
marketing authorizations for medicinal products in the so-
called centralized procedure. Under this procedure, a single
marketing-authorization application is submitted to the EMA
and once authorization is granted by the European Commission
on the basis of a pan-European scientific assessment of quality,
efficacy, and safety by EMA committees, a centralized marketing
authorization is valid in all EU member states.

The subsequent evaluation and decision-making process lead-
ing to decisions on the pricing and reimbursement of medicinal
products lie with the national bodies. HTA is a multidisciplinary
process that summarizes information about the medical, social,
economic, and ethical issues related to the use of a health
technology in a systematic, transparent, unbiased, and robust
manner. Its aim is to inform the formulation of safe, effective
health policies that are patient focused and seek to achieve best
value [1]. Criteria for HTA vary between countries, but generally
HTA bodies in Europe use relative effectiveness assessment (REA),
a European equivalent to comparative effectiveness research in
the United States, as part of the HTA process [2].

The European network for Health Technology Assessment
(EUnetHTA) is a network of organizations appointed by EU
member states that produce or contribute to HTA to facilitate
efficient use of resources available for HTA, to create a sustain-
able system of HTA knowledge sharing, and to promote good
practice in HTA methods and processes [1,3]. Originally started as
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a project in 2006, EUnetHTA was established to create an effective
and sustainable network for HTA across Europe [4].

In October 2008, the Pharmaceutical Forum, a high-level min-
isterial platform for discussion between member states, EU insti-
tutions, industry, health care professionals, patients, and insurance
funds, agreed on conclusions and recommendations to find rele-
vant solutions to public health considerations regarding pharma-
ceuticals, while ensuring the competitiveness of the industry and
the sustainability of the national health care systems [5]. One of
these recommendations provided a political mandate to initiate
collaboration between the EMA and EUnetHTA with the aim to
improve the availability and best use of data relevant to HTA.
Specifically, the objective of this joint project of regulators and HTA
bodies was to “consider how information in the European Public
Assessment Report /…/ can further contribute to relative effective-
ness assessment” [5].

The regulatory assessment reports, which are the basis for
central marketing authorizations, are publicly available as so-
called European Public Assessment Reports (EPARs). EPARs reflect
the scientific conclusions reached by the EMA’s Committee for
Medicinal Products for Human Use (CHMP) at the end of the
regulatory review process after deletion of commercially confiden-
tial information. These are published on the EMA’s Web site for
every medicine authorized through the centralized procedure in
the EU. Because these contain the CHMP’s judgment on the
methodological quality of the studies and the relevance and
significance of results, in the perspective of the estimate of the
balance between favorable and unfavorable effects for the medic-
inal product, they may also be used as source documents for REAs
from the HTA perspective. In particular, such assessment reports
are used in the context of rapid REA of pharmaceuticals [6].

The collaboration between the EMA and EUnetHTA on EPARs
started in February 2010 and was performed over 2 years. It has
been subject to a wider consultation within EUnetHTA as part of
the Work Package 5 on REA of Pharmaceuticals of EUnetHTA Joint
Action 1. This report provides an account of various activities as
part of the project to address the recommendation on improving
the EPAR.

Methods

In the first phase, EUnetHTA provided input on the usefulness of
published EPARs and Summary of Product Characteristics (SmPC)
in the context of REA of medicinal products based on the initial
work performed in 2009 by some partners (which are also
EUnetHTA partners) of the Medicine Evaluation Committee
(MEDEV), a standing working group of the European Social Health
Insurance Forum. This input was reviewed by the EMA and an
action plan was established, which was mutually agreed between
the EMA and EUnetHTA. Subsequently, the templates and guidance
documents for the assessment of initial marketing authorization
applications were amended by the EMA to implement the agreed
improvements through either specific sections or supportive guid-
ance. The revised templates and guidance documents were pre-
sented to the CHMP for adoption and subsequently published on
the EMA’s Web site (www.ema.europa.eu) for use by assessors in
the centralized procedure (4Home 4Regulatory 4Human medi-
cines 4Pre-authorisation 4Templates for assessors).

The second phase was the critical review of EPARs to establish
compliance with revised templates. For this purpose, EPARs of the
first 10 products, for which the assessment report has been
prepared after the revised templates came into operation, were
analyzed for compliance with specific aspects amended in the
template. The following EPARs were reviewed: Esbriet (pirfeni-
done), Gilenya (fingolimod), Halaven (eribulin), Jevtana (cabazi-
taxel), Pravafenix (fenofibrate/pravastatin), Pumarix (pandemic

influenza vaccine [H5N1]), Teysuno (tegafur/gimeracil/oteracil),
Trobalt (retigabine), Xeplion (paliperidone), and Xiapex (collage-
nase clostridium histolyticum). The review took place in second
and third quarters of 2011 on the basis of the publicly available
EPARs. A questionnaire with 36 questions was developed by the
EMA targeting the identified areas for improvement. Two types of
answers were attributed depending on the nature of the question:
either the option “yes/no/not applicable” (13 questions) if the
underlying question was simply whether an item is included or
the grading “excellent/good/could be improved/no/not applicable”
(23 questions) if a more differentiated review was considered
more meaningful. Table 1 indicates for each review item the type
of question. Numerical values were assigned against the answers
(“1/0” and “3/2/1/0” for binary and graded answers, respectively) to
allow for statistical analysis of compliance of the EPARs for each
individual question. The review of the 10 EPARs was performed in
parallel by the EMA and by EUnetHTA, always involving two
reviewers per organization and using the same questionnaire
and numerical scales. In case of divergent views between the
two reviewers, consensus was formed. One additional question on
the benefit-risk assessment was added by HTA organizations at
the time of EUnetHTA review. As regards EUnetHTA review, each
EPAR was evaluated by two HTA organizations from EUnetHTA.
Ten HTA organizations (see Acknowledgment) participated in this
exercise coordinated by the French National Authority for Health
(HAS). The results were calculated as mean values in terms of the
overall compliance rate across all 10 EPARs and reviewers for each
of the two organizations (i.e., if the answer for a binary question
was “yes” [“1”] in 6 out of 10 EPARs, a 60% overall compliance rate
was attributed). For descriptive purpose, the compliance rates are
clustered in three distinct categories: more than 80% compliance
(mean), 50% to 80% compliance (mean), and less than 50%
compliance (mean).

Results

As a result of the project, the templates for preparing EPARs were
revised to address the comments received. Furthermore, a review
of a small set of EPARs was carried out in parallel by both
EUnetHTA and the EMA to ascertain whether these template
changes led to the inclusion of relevant information. The follow-
ing sections present these results separately.

Revision of Templates for Preparing EPARs

Figure 1 displays the development of revisions to templates for
regulatory assessments with the aim to improve the contribution
such reports can make to the assessment of relative effectiveness
of medicinal products. The initial analysis of a compilation of
comments from EUnetHTA/MEDEV identified 34 topic areas for
further discussion. These topics areas concerned the format and
structure, the scientific content, the evaluation criteria, and other
aspects of the assessment report. A detailed discussion of each
item revealed opportunities for improvement of template and
guidance as well as areas in which adherence to existing
template and guidance might need to be improved. Certain items
concerned the methodology for conducting an assessment rather
than data presentation, such as the acceptability of certain
surrogate parameters or the conduct of a wider literature search;
these items were excluded from the exercise. Most of the items,
which were addressed through revisions to the templates, con-
cerned the scientific content of the assessment report, partic-
ularly, the clinical aspects. In most instances, the agreed items
are related to a more detailed data presentation or more explicit
reasoning of considerations for the regulatory decision making.
In addition, specific sections of the SmPC have been identified in
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Table 1 – Outcome of the review of compliance of EPARs with the template/guidance (N ¼ 10; categorization
based on mean values).*

Overall compliance
(%) accounted to
EUnetHTA review

Review item Overall compliance (%)
accounted to the EMA
review

o50 50–80 480 o50 50–80 480

Format and scientific content
X Table of contents† X

X List of abbreviations† X
X Clear referencing of data from publications† X

X Structural formula for chemical substances† X
X Structural characteristics for biologicals† X
X Description of standard treatments in the EU† X
X Discussion of compliance with legal requirements† X

X Discussion of compliance with scientific guidelines (EMA/CHMP)† X
X Discussion of compliance with scientific advice† X

X Discussion of outcome of any GCP inspection and its impact on data reliability† X
X Discussion of key elements of the study design: Patient population‡ X

X Discussion of key elements of the study design: Comparators‡ X
X Discussion of key elements of the study design: Duration of the study‡ X

X Discussion of key elements of the study design: End points and/or composite
end point‡

X

X Display of participant flow (graphically or tabular)† X
X Summary of the main efficacy data in the template table† X

X Explanation for reasoning for additional analyses, if requested‡ X
X Explanation if a subgroup data were considered of particular relevance for the

overall assessment of efficacy‡
X

X Justification for waiver of study or replacement by literature data‡ X
X Highlighting of shortcomings of the efficacy data including impact on the

assessment‡
X

X Reflection of additional input from external experts (SAG, ad-hoc expert group,
PDCO), if requested‡

X

X Rationale for deciding that the risk-benefit balance is positive is adequately
discussed‡,§

Support for summary of product characteristics (SmPC)||

X SmPC section 4.1: Reflection of approved therapeutic indication including
selection of patient population and age range, as applicable‡

X

X SmPC section 4.2: Substantiation of dose recommendations‡ X
X SmPC section 4.3: Substantiation of contraindications‡ X

X SmPC section 4.4: Substantiation of warning/precautions for use‡ X
X SmPC section 4.5: Substantiation of interaction statements‡ X
X SmPC section 4.6: Substantiation of use during pregnancy and lactation‡ X

X SmPC section 4.7: Substantiation of effects on ability to drive and use
machines‡

X

X SmPC section 4.8: Substantiation of adverse drug reaction profile‡ X
X SmPC section 4.8: Definition of ADRs consistent between SmPC and

Assessment Report‡
X

X SmPC section 4.9: Substantiation of information on overdose‡ X
X SmPC section 5.1: Information on approved therapeutic indication(s) in line

with information in the Assessment Report‡
X

X SmPC section 5.1: Available data in the pediatric population‡ X
X SmPC section 5.2: Substantiation of pharmacokinetic properties‡ X

ADR, adverse drug reaction; CHMP, Committee for Medicinal Products for Human Use; EMA, European Medicines Agency; GCP, good clinical
practice; HTA, health technology assessment; EPAR, European Public Assessment Report; EU, European Union; EUnetHTA, European network
for Health Technology Assessment; PDCO, Paediatric Committee; SAG, Scientific Advisory Group.
* Because a separate reference listing is required only for EPARs with referencing to numerous publications and none of the EPARs subject to
the review did fulfill this criterion, the review item “separate reference listing” (planned to be reviewed using a binary question) was not
applicable and is therefore not reported in terms of compliance.

† Item reviewed using a binary question; i.e., the aspect is included “yes/no.”
‡ Item reviewed using a graded question; i.e., the aspect is included “excellent/good/could be improved/no.”
§ Item added by HTA organizations at the time of EUnetHTA review.
|| Only aspects of sections 4.1, 4.2, and 5.1 (Information on approved therapeutic indication) were topics specifically addressed through
revisions of template/guidance.
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which a better substantiation through information and discus-
sion in the assessment report would be beneficial.

The subsequent revisions concerned various parts of the
existing templates and guidance documents. In Figure 1, a tabular
overview of the revisions to the templates is provided, identifying
updates sections and describing the changes introduced. As an
example, for the discussion of key elements of the study design, a
new subsection was created in the “Discussion on clinical efficacy”
of the assessment report. In this new subsection titled “Design and

conduct of clinical studies,” a critical discussion should address
among others whether the design of the studies is deemed
adequate, the patient population was adequately selected, the
comparator considered appropriate, an active comparator was
relevant in view of EU-approved treatment options, and the choice
of end points and duration of study was adequate considering
regulatory guidance. To address the request for better explanation
of the reasoning for additional analysis, relevance of a particular
subgroup, and the appropriateness to waive studies or replace

Fig. 1 – Development of revisions to templates for regulatory assessments with the aim to improve the contribution such reports
can make to the assessment of relative effectiveness of medicinal products. CHMP, Committee for Medicinal Products for
Human Use; EMA, European Medicines Agency; EPAR, European Public Assessment Report; EU, European Union; EUnetHTA,
European network for Health Technology Assessment; PL, package leaflet; QC, quality control; SAG, Scientific Advisory Group.
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these against literature data, specific guidance was provided in a
new subsection “Efficacy data and additional analysis.”

A template table for a structured summary of the main
efficacy data was developed jointly by the EMA and EUnetHTA
and has been newly introduced into the assessment reports.
Figure 2 shows this template together with the respective
guidance. The objective was to provide a tabulated summary
of the efficacy data that were considered most relevant for the
regulatory decision making. For each of the main studies, a
separate table should be presented detailing the results accord-
ing to the prespecified analysis as well as any other analysis
that is deemed relevant. Because it is foreseen to allow for a
plain data presentation, this table should be read in conjunction
with the discussion and conclusion on clinical efficacy, as well

as the benefit-risk assessment in later parts of the assessment
report.

Parallel Review of EPARs

The outcome of the review is presented in Table 1. For each
review item, the overall compliance with the template across all
10 EPARs is displayed in three categories. This is done separately
for the review by EUnetHTA and by the EMA to allow for an
overview of the ranking by each of the two organizations as well
as a comparison of the results between the two reviews.

With regard to the format of the EPAR, the two reviews
showed that a table of contents was always included whereas
individual publications were not always clearly referenced. With

Fig. 2 – Template for the summary of main efficacy data for the regulatory assessment report with guidance (in italics).
ANOVA, analysis of variance; CHMP, Committee for Medicinal Products for Human Use; EudraCT, European Union Drug
Regulating Authorities Clinical Trials; ISRCT, International Standard Randomized Controlled Trial; ITT, intention to treat;
mITT, modified intention to treat PP, per protocol.
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regard to the scientific content of the EPAR, a high compliance
rate was assigned by both the EMA and EUnetHTA for the
presentation of patient flow as graphic or table as well as the
newly introduced summary table of main efficacy results and
analysis. However, low compliance rates were identified regard-
ing the presentation of discussion on the key elements of the
study design including patient populations, comparators, dura-
tion of the study, and end points, as also shown in Figure 3.

The explanation for reasoning of additional data analyses
requested by the CHMP as well as the emphasis on shortcoming of
the efficacy data were highlighted by EUnetHTA as critical areas of
the clinical efficacy discussion; the compliance according to
EunetHTA review was found below 50% on these two items. In
addition, explanations when a subgroup analysis is considered of
particular relevance, justifications for waiver or replacement of a stu-
dy by literature data, and reflection of additional input from external

expert were also considered of particular importance. These review
items were moderately compliant from EUnetHTA perspective, con-
trary to EMA, which rated these items above 80% compliance, except
for the justification for waiver or replacement of a study by literature
data (o50%). Regarding the additional item reviewed by EUnetHTA
only on the benefit-to-risk assessment, a compliance rate indicating
satisfactory adherence to template guidance was documented.

The support of the SmPC through the assessment reports was
considered by EUnetHTA as appropriate for most of the review
items (between the range of 50% and 80%); however, none of them
was above 80%. Four items were reviewed below 50% of compliance,
notably for the substantiation of contraindications. The EMA attrib-
uted a compliance rate of 50% to 80% and more than 80% for 10 and
3 of these items, respectively. For 7 of the 13 review items including
the sections on therapeutic indication, dose recommendations
(particularly deviations from standard dose), and warnings and

Fig. 2 – continued
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precautions for use and interactions, the two organizations con-
cluded on 50% to 80% compliance. Specifically for the review items
stemming from the initial EUnetHTA/MEDEV comments, namely,
the reflection of approved therapeutic indication in section 4.1, the
substantiation of dose recommendations in section 4.2, and the
information on approved therapeutic indication(s) in section 5.1,
both reviews assigned a compliance category of 50% to 80%.

Discussion

This joint project between the EMA and EUnetHTA aimed at
improving the contribution EPARs can make to the assessment of
relative effectiveness by European HTA bodies. EPARs are pub-
lished regulatory assessment reports supporting the licensing of
medicinal products that are centrally authorized in Europe. Given
the scope of the centralized procedure, almost all new therapeu-
tics (new molecular entities and biologics) receive their market-
ing authorization through this licensing route [7].

Based on observations on the usefulness of EPARs and SmPCs
from an HTA perspective, the EMA and EUnetHTA agreed on
specific items for improvement of the presentation of data and
information in the EPAR. The emphasis was on a better under-
standing of the regulatory judgment, such as critical discussions
of study design as well as specific subgroup analysis. Further-
more, a structured and harmonized presentation of main efficacy
data was requested in view of clarity and transparency of the
data that is deemed most important from a regulatory perspec-
tive. Through changes in the templates and guidance documents
for assessment reports, these agreed topics were specifically
targeted. The revisions—if adhered to when writing the actual
reports—were aimed to ensure that the relevant data and
information are provided with the published documents.

The review of actual EPARs explored how well these revisions
are translated into practice. Using the same methodology, both
the EMA and EUnetHTA came to the view that the compliance
differs across various aspects in the assessment report. Given that
the EPAR format and scientific content showed overall high rates
of compliance with the revised templates, it can be assumed that
the quality of the documents has been improved even if no such
assessment of previous EPARs with the same methodology was

performed to quantify the difference. An achievement was the
introduction of the tabular overview of main efficacy data, which
was widely adhered to. Also, more structural aspects in the EPAR
were implemented. There remains, however, space for further
improvement in the critical discussion of the key elements of the
clinical study design, that is, on patient population (including
subpopulation and special populations), comparators, duration of
the study, end points, and/or composite end-point use. Some of
these aspects may be present in the clinical efficacy discussion
but are not visible enough or not discussed enough. The sub-
stantiation of the SmPC was variable, with some areas requiring
special attention mainly for the sections concerning the dose
recommendations (particularly deviations from standard dose),
contraindications, warnings and precautions, and interactions.

The most divergent view between the reviews of the two
organizations seemed to be regarding the discussion of the
shortcomings of efficacy data as well as the identification and
explanation of additional analysis requested during the regulatory
review. These items are considered as critical areas of the clinical
efficacy discussion from EUnetHTA perspective, as well as explan-
ations when a subgroup analysis is considered of particular
relevance, justifications for waiver or replacement of a study by
literature data, and reflection of additional input from an external
expert, which would benefit being more clearly identified in the
content of the clinical efficacy discussion and individually dis-
cussed. Looking into the responses, however, there might have
been different interpretations of the questions between the two
reviews. Importantly, aspects such as the request for additional
analysis, Good Clinical Practice (GCP) inspections, and external
expert consultations are discussed in the EPAR only if they
occurred and if they are recorded. EUnetHTA suggestion to the
EMA was to increase the granularity in the structure of the clinical
efficacy discussion report template to address the main above-
mentioned aspects and make the information more visible.

It was also noted that there are different expectations with
regard to the referencing of literature because the regulatory
assessment is usually based on study reports rather than pub-
lished literature. In general, regulatory-specific terminology might
have been differently understood in some cases during the review
by EUnetHTA; for example, the term scientific guidelines in the
regulatory context usually refers to the guidance on the clinical
development program to support an application for marketing
authorization rather than to treatment recommendations. An
overall perception during the review by HTA bodies was that the
information was provided in the EPAR but on some occasions was
either difficult to locate or not sufficiently discussed.

A limitation of the compliance review was that it was performed
with EPARs that were written immediately after the revised tem-
plates came into operation. This meant that the primary assessment
reports from assessors, which lead up to the final CHMP assessment
report supporting the outcome of the regulatory review and hence
the EPAR, have not been prepared following these new standards.
Furthermore, the reviewwas limited to 10 EPARs andwas performed
by the two decision makers without involving a “third” party.
Nevertheless, the review highlighted important aspects that should
be subject to the quality review process of assessment reports in the
future. If subsequently areas are identified that can be improved
further in the templates and the guidance documents, these can be
implemented through the regular revision processes.

Conclusions and Perspectives

With this collaboration the EMA and EUnetHTA responded to a
political recommendation to consider how the regulatory assess-
ment report about favorable and unfavorable effects of a medicine
can best be used in the assessment of the relative effectiveness of

0

10

20

30

40

50

60

70

Pat
ien

t p
op

ula
tio

n

Com
pa

ra
to

rs

Stu
dy

 d
ur

at
ion

End
 p

oin
ts

Key elements of study design

C
o

m
p

lia
n

ce
 r

at
e 

(%
)

 EMA review

 EUnetHTA review

Fig. 3 – Compliance of EPARs with guidance in templates
regarding the presentation of discussion on the key
elements of study designs (N ¼ 10). EMA, European
Medicines Agency; EPAR, European Public Assessment
Report; EUnetHTA, European network for Health Technology
Assessment.

V A L U E I N H E A L T H 1 7 ( 2 0 1 4 ) 6 3 4 – 6 4 1640



new medicines for HTA purposes in the EU member states. There
is growing international experience regarding aspects to be con-
sidered to optimize the interface between regulatory approval and
reimbursement decision [8]. The present work was the first joint
project of such collaboration between regulators and HTA bodies
on a European level. The remit of both parties was respected
throughout the project and the focus was on the presentation of
data and information without entering into a discussion about
potentially divergent views on evidentiary standards. With the
improved presentation of data and information in the EPAR, it is
envisaged that this regulatory document through harmonized
efficacy data presentation will be more useful in the context of
rapid REAs by HTA bodies when they inform policymakers and
health care decision makers in the future.

The initiation of the dialogue between the EMA and EUnetHTA
on the EPAR has demonstrated the opportunity to engage in
discussions about better exchange of data and information. In
fact, the parallel review of EPARs has been useful for each of the
organizations to not only critically review the end-product
“assessment report” using a predefined methodology but also
mutually identify areas for future improvement.

The project has shown the pursuit of one opportunity for
regulators to proactively contribute information to the assess-
ment of relative (comparative) effectiveness by HTA bodies,
independent of jurisdiction. Beyond this project on EPARs, the
EMA and EUnetHTA are continuing to explore other areas of
collaboration or exchange of information. These include ways to
obtain scientific advice or early dialogues involving regulators and
HTAs/payers, exchange on scientific and methodological guide-
lines, topics in the area of postlicensing data generation, as well
as the particularities of orphan medicinal products [9]. The EMA’s
Road Map to 2015 identified the improvement of EPARs in view of
their use for HTAs as well as the EMA’s engagement with HTA
organizations—regarding drug development and evidential stand-
ards as well as postlicensing research and data collection—as
major initiatives [10]. Similarly, EUnetHTA has defined collabo-
ration with EMA as a priority [11]. A joint EMA-EUnetHTA three-
year work plan 2013-2015 has recently been agreed [12]. Overall, it
is expected that this dialogue between regulators and HTA bodies
on a European level will continue to facilitate the bridging
between regulatory approval and access to market and will
provide important contributions to various health policy topics.
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Abstract

Technology is changing at a rapid rate, opening up new possibilities within the health care domain. Advances such as open source
hardware, personal medical devices, and mobile phone apps are creating opportunities for custom-made medical devices and
personalized care. However, they also introduce new challenges in balancing the need for regulation (ensuring safety and
performance) with the need to innovate flexibly and efficiently. Compared with the emergence of new technologies, health
technology design standards and regulations evolve slowly, and therefore, it can be difficult to apply these standards to the latest
developments. For example, current regulations may not be suitable for approaches involving open source hardware, an increasingly
popular way to create medical devices in the maker community. Medical device standards may not be flexible enough when
evaluating the usability of mobile medical devices that can be used in a multitude of different ways, outside of clinical settings.
Similarly, while regulatory guidance has been updated to address the proliferation of health-related mobile phone apps, it can be
hard to know if and when these regulations apply. In this viewpoint, we present three examples of novel medical technologies to
illustrate the types of regulatory issues that arise in the current environment. We also suggest opportunities for support, such as
advances in the way we review and monitor medical technologies.

(JMIR mHealth uHealth 2015;3(2):e64)   doi:10.2196/mhealth.3918
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Introduction

In recent years, there has been a rapid, major, and continued
advance in scientific discovery and technology proliferation
that provides the means to support health care in new ways. For
example, the percentage of UK adults who own a mobile phone
has risen from 39% to 51% in just 1 year [1]. The proliferation
of mobile phones and pervasiveness of health apps [2] allow
patients to manage and track their health conditions on the go,
which turns mobile phones into a tool for health-related behavior
change [3]. This means that care can be provided outside of

clinical settings [4,5] and technology can be used to address
growing health care demands, such as an increasing prevalence
of chronic conditions and aging populations [6].

A growing number of medical and health-related technologies
becoming available can be adapted to support personal care,
both in terms of customized hardware and software. For
example, electronic devices are not only becoming ubiquitous,
but are also easier to make; three-dimensional printers are
becoming significantly cheaper (the market is predicted to grow
by 500% in 5 years [7]). Three-dimensional printers are devices
that create three-dimensional objects based on an electronic data
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source containing a three-dimensional model. As a result, these
printers have opened up the possibility to produce custom-made
medical devices as needed, where needed [8], which is
sometimes referred to as “hyperlocal micro manufacturing” [9].
These types of advances will continue to provide solutions to
health care problems that seemed near impossible to solve a
decade ago, and they generate their own unique considerations
about how these technologies fit into existing regulatory
frameworks.

The need for regulation has long been established in the health
care domain and has led to manufacturers considering safety
during the design and evaluation of medical devices [10] (for
a US perspective on ethical standards, see [11]). Medical device
manufacturers often use medical device standards (eg, [12]) to
guide their design and production processes and to comply with
regulatory requirements. For example, the IEC 60601 [13] series
puts in place requirements relating to safety and effectiveness,
focusing on various aspects of the product (eg, electrical
integrity, alarms). The IEC 62366 [14] standard describes a
usability engineering process, to satisfy similar requirements,
which is linked to a risk analysis standard (ISO 14971 [15]).

Unfortunately, novel and personal medical technologies do not
always fit into the process specified in standards because they
move away from what is currently and generally accepted as
good practice to a situation in which there may be little or no
precedent for comparison. Health care technology innovation
may be hurt by the current regulatory system [16]. Sometimes
standards do not provide sufficient design and evaluation criteria
for novel technologies that differ significantly from equivalent
predecessors; sometimes regulation may stifle innovation to the
point where new technology cannot benefit the health care
system (eg, through the time or cost constraints); however,
sometimes existing systems may not be applied at all, or they
are not applicable when it comes to modern technology.

In this paper, we open a discussion about the challenges to
existing regulatory systems posed by novel and personal health
care technologies. By presenting three examples that we have
encountered as part of our research, we highlight some of the
issues. First, we describe an open source infusion pump that
raises questions about how to control the quality of custom-made
medical devices. Next, we present our research on mobile
medical devices that challenges the methods of evaluation set
out in current medical usability standards. Finally, we discuss
the design of a mobile phone app for medication adherence that
may or may not be governed by the existing regulations.
Although papers focusing on regulatory challenges have already
been published (eg, [17]), we contribute to the discussion by
introducing three case studies, outlining the issues with standards
and regulations, and proposing ways to address these issues.

Novel Health Care Technologies

Overview
The following examples describe the tension between health
care innovation and regulation. They come from research
conducted as a part of the Computer-Human Interaction for
Medical Devices (CHI + MED) project, focusing on developing
tools to support safe and usable health technology (medical
devices). The following section presents three technologies:
open source hardware, mobile health care technologies, and
health-related mobile phone apps. It describes the regulatory
challenges that may be encountered in the development of these
kinds of devices, and identifies opportunities for addressing
these issues.

Example 1: Open Source Medical Devices

Background
Open source hardware is an emerging business model where
the design files of a product, including the circuit schematics,
source code, and physical design, are made publicly available
under a license so that anyone can study, modify, distribute,
make, and sell the design or hardware based on that design. In
recent years, three-dimensional printers have made possible a
rapid production of customized medical devices [8], from fitted
mechanical limbs [18] and mobile phone-connected microscopes
[19] to parts for syringe pumps (as shown in Figure 1). Coupled
with an open source approach, more can be achieved with less
cost, because production can occur in-house, based on a freely
available design.

Building on work of the Michigan Tech Open Sustainability
Technology (MOST) group [20], we are demonstrating the
process of building an open source syringe pump that
implements design principles and interface guidelines published
as part of the CHI + MED project. We are creating a complete
open platform for further research and development [21]. Design
files and software made public by MOST, under an open source
license, are at the core of the project. The approach not only
leads to economic savings through a reduction in the life-cycle
cost [22], but also it allows others to improve on the design,
share the improvements with others, and get rapid feedback
from the end user. This openness can benefit multiple
stakeholders and lead to effective technology and improved
patient outcomes (for equivalent arguments relating to open
source software, see [23]). It can also allow staff from hospital
departments such as medical physics and clinical engineering
to repair and customize their own devices, reducing a reliance
on external providers.
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Figure 1. Three-dimensional printing technology (image credit Gerrit Niezen; image license CC-BY).

Regulatory Challenges
The ability to modify someone else’s designs and the ease of
rapid and unique production could interfere with formal
quality-control processes, implicit in the existing medical device
regulation. Although three-dimensional printing is a tool for
prototyping and not for long-term use and reuse, it is possible
to see how this technology could be used for the latter purpose.

Existing standards may not be practical as the documentation
required for review and approval may be disproportionate when
the design is limited to a very small number of production units.
While the steps that are followed during the development and
testing of medical devices are specified and controlled by
standards (in the European Union, those listed in [12]), the
process followed during the aforementioned activities may be
ad hoc. For example, processes specified in medical device
standards were created with traditional manufacturing process
in mind. At a certain point, a design would be frozen and
considered complete. This is not the case when devices can be
continuously improved upon by the creator and others. The need
for documentation and testing that closely adheres to standards
may remove the flexibility that novel approaches bring.
Repeated design changes and the requirement for oversight from
a review body may be cumbersome on both sides. Although
there are many advantages to realizing the benefits of existing
process, systems need to be made agile and proportionate.

Opportunities
With an open source approach, there is an opportunity to share
the rationale behind the design, the process used to derive the
design, as well as the design itself. For example, online
documentation tools such as wikis and version control software
can be adapted to provide a better overview of the development
workflow and process that has been followed. It is also possible
to share evaluation results; if a component or design has evolved
over time, knowing how and why this has happened could help
those at distance understand the constraints of a solution.
Through sharing and periodically updating these documents,
duplication of effort can be avoided. For example, it does not
always make sense for the same component to undergo the same
testing by multiple parties. Moreover, documentation can be
scrutinized by multiple specialists, without being confounded
by the proprietary nature of “closed” solutions. Therefore, rather
than requiring the same documentation as that for traditionally
manufactured devices, regulation could involve transparent
records of all components and changes made to those
components, including the rationale and assumptions. This
would help to support the quality of such devices without stifling
innovation, with the onus being on those implementing a
solution to check and review these documents.
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Example 2: Mobile Health Care Technologies and
Home Use Devices

Background
Given the need to support care outside of clinical settings,
technologies are also being developed to provide increasing
autonomy and self-care. Our research on CHI + MED
investigates how people use technology to manage their health
care needs during their day-to-day lives. One such set of
technologies includes devices used in the self-management of
type 1 diabetes, a complex chronic condition that requires
significant personal responsibility over a lifetime [24]. A
common form of diabetes technology is the glucose meter that
is used to measure blood glucose levels for everyday medication
dose calculations, as well as for identifying high and low blood
sugar levels, which are dangerous in the long term and

potentially fatal in the short term, respectively [25]. Thanks to
advances in technology and human factors engineering, glucose
meters can be used by people with minimal or no training. They
are easier to carry, easier to use, and can store results. This
empowers people with diabetes and grants independence [26].

However, our work shows that complexities of everyday life
such as people’s work life, romantic life, friendships, hobbies,
travel, holidays [27], or whom they are with [28,29] impact on
the use of these devices (Figure 2). Understanding these factors
is incredibly complex [30], but necessary to ensure glucose
meters are reliable and meet users needs. The problem is that
the evaluation methods suggested by standards are not adequate
in addressing everyday use, as they have been developed with
a focus on technology used in clinical environments, where
there is more certainty about the characteristics of the work
place and levels of training.

Figure 2. Everyday life and a glucose meter (image credit Aisling Ann O'Kane; image license CC-BY).

Regulatory Challenges
Mobile health care technologies used for self-management, such
as glucose meters used by people with diabetes, are medical
devices and are regulated as such. Standard usability engineering
process applies, such as IEC 62366 [14], for these cases.

These personal health care devices are used in the context of
people’s everyday lives, yet the design and evaluation involves
the same usability standards as medical devices found in
hospitals. The definition of usability is the same (see [14]). The

focus is on the device’s effectiveness, efficiency, ease of
learning, and user satisfaction, in what is assumed to be a
controlled context. This standardized usability evaluation
practice makes it difficult to support the range of individual
needs of users outside clinical environments: in their homes,
on the go, as a part of their everyday life. This can be seen by
accounts of the application of standard usability engineering
process [31], such as IEC 62366 [14]. Although such standards
are voluntary, and the techniques are illustrative, many
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companies feel that they have little option but to adhere to their
content [32].

Although standards such as IEC 62366 [14] suggest taking
context into account using techniques such as task analysis,
contextual inquiry, functional analysis, testing in simulated
clinical environments, and field testing, how they might be
adapted or tailored to represent the unstable context of everyday
life is not elaborated on. These methods may not capture the
influences that a person’s life might have on the safe use and
adoption of these devices, outside the confines of a hospital.
Influences could include the emotional aspects of self-care or
the social impact of bystanders, when using a device in front of
others.

Likewise, it can be unmanageable to scope everyday health care
technologies, for the purposes of making assumptions about
their use. Pervasive technologies are used by all sorts of people,
in all sorts of situations, and in all sorts of contexts. Individual
differences are inevitable, and they have been shown to impact
users’ experience and challenge the design and development of
products [33]. This raises concerns for health care technologies
where differences might result in safety risks.

These concerns can be addressed by limiting the scope to a
certain user profile or context, but this may not be possible for
medical technologies designed for a particular condition, not
for a particular user group. Another approach is to configure
products based on user needs, for example, allowing
customization of the exterior shell [34] and/or allowing
configuration of the user interface. This poses a dilemma for
evaluation in that as the number of possible configurations
increases, the burden associated with management, evaluation,
and support also increases [35,36]. On the one hand, allowing
for flexibility reduces the chance of nonadoption or
noncompliance; on the other hand, complexity in the product
adds to the resource required to develop and maintain it.

Opportunities
One option would be to increase emphasis on postmarket
assessment, such as monitoring the use of equipment in context
(including self-report), alongside conducting research to
understand how users are really experiencing this type of
equipment. Exploratory qualitative methods have been applied
in other domains to focus on the situated use of interactive
devices and they are also relevant here.

For instance, diary studies [37] involve users taking note of
when, where, how, and why they use their device in their
everyday life. They avoid the invasiveness of observation.
Autoethnography, a form of self-study, is a quick and easy way
to probe the everyday use of mobile medical devices [30]. Even
though there has been progress toward using exploratory
methods to investigate the context of use [38], standards are
lacking in their treatment of situated user experience. Situated
user experience relates to the notion that the localized context
is an important factor in determining how people will experience
and interact with technology. As it has been shown that context
influences the use of pervasive health care technologies [30],
testing technology away from this context (e.g. in a laboratory)
does not anticipate how well the technology will meet the needs

of the user. There is therefore an opportunity for standards to
support consideration of a broader range of context, given the
mobile nature of devices, and use outside of clinical settings.
The inclusion of exploratory qualitative methods would allow
for this by probing context of use and revealing of individual
differences.

Example 3: Health-Related Mobile Phone Apps

Background
Whereas personal medical technologies can provide benefits to
those who require specific equipment, dedicated mobile phone
apps have potential to be advantageous to almost anyone. People
have access to thousands of free health-related mobile phone
apps [39,40]. They range from behavior change apps supporting
people who want to improve their health and well-being [3],
for example, apps supporting smoking cessation (eg,
SmokeFree28 [41]), or providing informed choice regarding
alcohol intake (eg, Drinks Meter [42]), to apps focusing on
specific conditions (eg, pain management [43]). They can be
used to prevent forgetfulness (eg, medication reminder apps
[44]) and general adherence support apps [45]. As people tend
to keep their mobile phones close and hardly ever switch them
off, health apps can provide useful functions at any time. They
are always at hand to help track the on-going behavior.

Another (currently unreleased) example would be a software
app to support oral contraception adherence. We are currently
researching how mobile phone apps could be used to reduce
unintentional nonadherence. This involves developing a
medication reminder app that supports the formation of
medication-taking habits and assists users as they search for the
best way to embed medication taking into their daily routine;
how this could be achieved is described in [44]. One of the
major challenges to understanding the approach required to
evaluate this type of software is the fact that it is not entirely
clear whether an app should be regulated as a medical device.

Regulatory Challenges
During our research we have identified many issues concerning
the certification of health-related apps. One example relates to
the wording that is used to describe them. Many apps make
medical claims and by doing so, could pose a serious public
health issue, especially they are if ineffective or inaccurate [40].
Regulation is required and although guidance on health-related
software and apps exists [46-49], it may not be clear whether
such apps should be covered by regulations. Moreover, when
considering the market as a whole, regulations may be bypassed
and in some cases, ignored. In the European Union, in some
cases, health-related apps fall under the control of the medical
devices directive. In this scheme, assuming the software is not
an accessory to a device, classification rules can treat medical
standalone software as a comparatively low risk [49]:

“The classification rules were not written with software in mind.
Due to the restrictive nature of Rules 9-11 of Annex IX to
Directive 93/42/EEC, a large number of software devices
therefore fall in Class I, where compliance is based on
self-declaration, ie, no third party assessment.”
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As a result, the product can be self-certified by the organization
producing it. This raises concerns about the level of peer review
and testing that this type of software receives.

In other cases, software can be used in a medical context, but
not for a medical purpose, and not considered to be a medical
device. For example, based on similar UK Medicines and Health
Care Products Regulatory Agency (MHRA) advice, an app
could use an accelerometer or gyroscope to detect falls in
epileptic patients and therefore be regulated as a medical device.
However, if the same technology is used to measure steps or
detect whether an elderly person has got up from a chair or a
bed in a social care context, the regulation would not apply [47].
This is important because it impacts on the type of testing that
would apply (both in terms of usability and general safety and
performance requirements), as well as the approach to
monitoring the device in situ.

To help determine whether an app should be treated as a medical
device, the MHRA has produced the following list of keywords
and phrases that if used in the app’s description indicate that it
should be regulated: amplify, analysis, interpret, alarms,
calculates, controls, converts, detects, diagnose, measures, and
monitors [47]. Take the example of an app that aims to send
alerts to users to check whether they have taken their medication
and records how many times they say they did not. Based on
this information, it can suggest changes to the routine. Therefore,
it could be said that the app monitors users and occasionally
alarms when their behavior needs to be modified. Does it mean
the app should be certified?

If the app is labeled as a tool for supporting medication-taking
habits, then the answer is likely to be yes. However, if the
wording changes to simply habits, then even though the
functionality stays the same, does the answer become no? Such
a small change in wording could be enough to avoid device
regulations, but it might not even be needed. Some developers
simply publish their health apps without worrying about
regulations at all, whereas others add liability disclaimers to
app descriptions [40]. Based on the US guidance relating to
mobile medical applications [46], “Mobile apps that keep track
of medications and provide user-configured reminders for
improved medication adherence” are an example of “...mobile
apps for which FDA intends to exercise enforcement discretion”
[46].

Based on both US and UK frameworks, this type of app may
or may not be regulated. This problem has been covered in
recent UK media reports [50], where there are several examples
of gray areas and products that sit on the boundary. In many
respects there is not anything new about technologies that sit
on the boundary between regulated and unregulated products.
The concern is that the assumptions used to determine whether
technology is regulated as a medical device may not reflect how
the technology is actually used (eg, unregulated apps being used
in a context when a regulated app is appropriate).

Of specific concern is the quality of the software code and
process used during programming, which may be invisible once
the software has been released. Even if there is intent to follow
medical device standards, they may be difficult to realize in
practice. For example, the medical device usability standard

IEC 62366 [14] combines evaluation of safety and usability,
which may be in opposition to each other [35]. Other standards
may be insufficient when it comes to the testing of software:
they may not require exhaustive testing, complete coverage, or
proof that a solution is correct by construction [51]. This is
evident in the number of software-related defects observed in
medical device user interfaces [52].

Opportunities
Because of the intangible nature of apps and the fact that they
can be easily updated in situ, assessment and classification at a
single point in time may not be feasible or appropriate. Obiodu
and Obiodu [40] suggest that one way to deal with the issue of
certification might be producing evidence-based guidelines for
designing health apps rather than trying to strictly regulate them.
We agree with this point, but would see an opportunity to take
this further. Rather than just relying on guidelines issued by
authorities, patient groups could produce best practice guidelines
for specific conditions and, by following the example of open
hardware initiatives, publish them openly to encourage
collaboration with other patient groups, app developers, and
mobile phone manufacturers, who are already starting to release
health care kits [53].

Conclusions

For medical technology, standards and regulations are needed
to ensure safety, protect the public, and guarantee that products
are fit for purpose. However, in the context of novel and
personal medical technologies, the current approach to regulation
is not only infeasible and difficult to enforce, but also work
against health care innovation. Given that it is inevitable that
three-dimensional-printed components, mobile devices, and
apps will be used to support and deliver health care, as well as
have impact on medical practice, regulators may need to rethink
their approach.

Based on our work, we have presented the benefits of new
technologies and personal medical devices. In many cases,
growing pressure on health services makes their introduction
inevitable. At the same time, we have outlined some of the
regulatory challenges. For example, by allowing for rapid
manufacturing of bespoke components, three-dimensional
printing raises concerns regarding quality control; the standards
underpinning the usability of personal mobile medical devices
are not enough to guarantee the “design meets users’ needs”
concept; in addition, mobile phone apps may or may not be
certified, depending on how a product is described. These
challenges open up new possibilities and encourage new ways
of thinking.

The health care domain is not the only one feeling the impact
of these technologies. The situation resembles the issues with
touch-screen tablets being used in the office environment.
Although office work and office equipment are regulated (eg,
computer workstations), the health and safety regulations are
unlikely to apply to tablet computers when it is not possible to
easily control how or where they are being used [54]. Rather
than trying to regulate them, different, more flexible approaches
are needed. For example, by shifting focus away from the
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introduction of technology, and toward educating users about
the implications of using it (eg, raising awareness of human
factors), we allow those in different environments to make sure
their technology is safe and fits their needs. Although due
diligence occurs during the design of technology, continual
research and review aims to tailor the properties of equipment
with the needs of users and characteristics of the work
environment.

The same could apply to novel and personal health care
technologies. When it comes to testing for usability, we cannot
predict every possible combination of user and usage before the
deployment of technology. The alternative is to conduct research
into how equipment is really used. We then realize that
improvement will occur when a device is in situ, and this will
be specific to a given context. As we can rapidly iterate a design,
we can continually improve and share the benefit of this
improvement. Much of the existing guidance concerning safety
and usability needs updating to accommodate this approach.
There also needs to be a consideration of how adequate levels
of safety can be guaranteed, without making it prohibitive for
small organizations to create products with relatively short life
cycles. The problem with the existing approach to regulation is
that historically, those producing technology would be likely
to stay in business for extended periods, compared with the
hobbyists and small organizations producing apps, who would
rapidly develop and release technology, but then may not be in
place to support it in the future. In the past, we had traceability
and accountability, whereas in the present we have little
recompense if something goes wrong.

We suggest ways of addressing these challenges, such as
publishing documentation and making it openly available to
review, therefore increasing transparency; adding situated
methods to usability standards to cover people's everyday use
of personal health technology, and allowing patient groups to
review mobile phone apps, draft their own guidelines, and
collaborate with each other and with app developers. This would
help to ensure that patients’ needs are met. Realizing a code of
practice for app developers, such as PAS 277 [55], would help
to build confidence. There is also an opportunity to educate
those buying and using such technology on requirements relating
to safety and usability.

If there is a need to comply with medical device software
process standards (eg, IEC 62304 [56]), there have been recent
developments in guidance. There are now worked examples of
assessment process (ISO 33030 [57]); and support for process
tailored to the safety class of the software (IEC/TR 80002-3
[58]). There are groups such as Medi SPICE [59].

This viewpoint represents a series of observations from our own
research on the challenges of regulating health technology. We
hope to start a discussion about the obstacles and opportunities
in addressing the design of novel technologies within regulatory
frameworks. Given the need to address the increasing pressures
on health services, this discussion is urgently required. Future
research could apply a structured methodology to review this
context and a case study approach [60], to articulate practical,
balanced, and proportionate approaches in line with this
discussion.
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1.0 Introduction

Software is becoming increasingly important and pervasive in healthcare. Given the availability 
of a multitude of technology platforms (e.g., personal computers, smart phones, network servers, 
etc.), as well as increasing ease of access and distribution (e.g., internet, cloud), software created 
for medical purposes (software used to make clinical decisions) and non-medical purpose (e.g., 
administrative, financial) are being used in healthcare. 

In general, existing regulations address public health risks of software when embedded in a 
traditional medical device.  However, the current application of regulations and controls may not 
always translate or address the unique public health risks posed by Software as a Medical Device 
(SaMD) nor assure an appropriate balance between patient/consumer protection and promotion 
of public health by facilitating innovation. 

This is the first of a collection of documents that will be developed by the International Medical 
Device Regulators Forum (IMDRF) to establish a common framework for regulators to 
incorporate converged controls into their regulatory approaches for SaMD..

This collection of IMDRF SaMD documents will provide regulators with the fundamental 
building blocks and a common understanding of the many kinds and importance of software for 
medical purposes in advancing public health. Generally medical purpose software1 consists of:

(1) software in a medical device (sometimes referred to as “embedded” or “part of”); 
(2) software as a medical device (SaMD).

This document IMDRF SaMD WG N10/Software as a Medical Device2: Key Definitions focuses 
on a common definition for when software is considered to be a medical device and a reminder 
of other key terms, some previously defined in Global Harmonization Task Force (GHTF) 
documents, with relevance to SaMD. The key definitions and terms developed in IMDRF SaMD 
WG N10 will be used to develop future documents that provide a common framework for 
identifying types of SaMD and associated risks and controls to minimize these risks. 

Some regulators have taken individual approaches to assure safety, effectiveness, and 
performance of SaMD. Such approaches have common public health goals. The objective of this 
effort is to promote consistent expectations for SaMD and to provide an optimal level of patient 
safety while fostering innovation and ensuring patients and providers have continued access to 
advances in healthcare technology.  

1 Software used to make or maintain a device (testing, source code management, servicing, etc.) is not considered 
software with a medical purpose. 
2 This IMDRF document converges on the term SaMD to replace the term “standalone software” or “standalone 
medical device software”. However the concepts of standalone software are included in this converged definition 
of SaMD. 
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2.0 Scope

This document IMDRF SaMD WG N10/Software as a Medical Device: Key Definitions focuses 
on a common definition for when software is considered to be a medical device and a reminder 
of other key terms, some previously defined in Global Harmonization Task Force (GHTF) 
documents, with relevance to SaMD.

Software intended as an accessory to a medical device is not in the scope of this document, 
unless the software meets the definition of SaMD in this document.

This document focuses on the definition of the SaMD irrespective of software technology and/or
platform (e.g., mobile app, cloud).

3.0 References

GHTF/SG1/N55:2008 Definition of the Terms Manufacturer, Authorised Representative, 
Distributor and Importer
GHTF/SG1/N70:2011 Label and Instructions for Use for Medical Devices
GHTF/SG1/N71:2012 Definition of Terms Medical Device and In Vitro Diagnostic 
Medical Device
ISO/IEC 14764:2006 Software Engineering — Software Life Cycle Processes — 
Maintenance 

4.0 Definitions

This section is intentionally left blank as the definitions are contained within the body of this 
document.  
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5.0 Key Definitions

5.1 Software as a Medical Device

The term “Software as a Medical Device” (SaMD) is defined as software intended to be used for 
one or more medical purposes that perform these purposes without being part of a hardware 
medical device.  

NOTES:
SaMD is a medical device and includes in-vitro diagnostic (IVD) medical device.
SaMD is capable of running on general purpose (non-medical purpose) computing platforms3  
“without being part of” means software not necessary for a hardware medical device to 
achieve its intended medical purpose;
Software does not meet the definition of SaMD if its intended purpose is to drive a hardware medical 
device.
SaMD may be used in combination (e.g., as a module) with other products including medical 
devices;  
SaMD may be interfaced with other medical devices, including hardware medical devices and 
other SaMD software, as well as general purpose software
Mobile apps that meet the definition above are considered SaMD.

5.2 Medical purpose 

The following two terms as defined in GHTF/SG1/N71:2012 (italicized below) identify medical 
purpose applicable to SaMD: 

5.2.1 Medical Device

‘Medical device’ means any instrument, apparatus, implement, machine, appliance, 
implant, reagent for in vitro use, software, material or other similar or related article, intended 
by the manufacturer to be used, alone or in combination, for human beings, for one or more of 
the specific medical purpose(s) of:

diagnosis, prevention, monitoring, treatment or alleviation of disease,

diagnosis, monitoring, treatment, alleviation of or compensation for an injury,

investigation, replacement, modification, or support of the anatomy or of a 
physiological process,

supporting or sustaining life,

control of conception,

3 “Computing platforms” include hardware and software resources (e.g. operating system, processing hardware, 
storage, software libraries, displays, input devices, programming languages etc.). 
“Operating systems” that SaMD require may be run on a server, a workstation, a mobile platform, or other general 
purpose hardware platform. 
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disinfection of medical devices,

providing information by means of in vitro examination of specimens derived from 
the human body; 

and does not achieve its primary intended action by pharmacological, immunological or metabolic 
means, in or on the human body, but which may be assisted in its intended function by such means. 

Note:  Products which may be considered to be medical devices in some jurisdictions but 
not in others include:

disinfection substances,

aids for persons with disabilities,

devices incorporating animal and/or human tissues,

devices for.in-vitro fertilization or assisted reproduction technologies.

5.2.2 In Vitro Diagnostic (IVD) medical device
‘In Vitro Diagnostic (IVD) medical device’ means a medical device, whether used alone 

or in combination, intended by the manufacturer for the in-vitro examination of specimens 
derived from the human body solely or principally to provide information for diagnostic, 
monitoring or compatibility purposes. 

Note 1:  IVD medical devices include reagents, calibrators, control materials, specimen 
receptacles, software, and related instruments or apparatus or other articles and are used, 
for example, for the following test purposes: diagnosis, aid to diagnosis, screening, 
monitoring, predisposition, prognosis, prediction, determination of physiological status.  

Note2: In some jurisdictions, certain IVD medical devices may be covered by other 
regulations. 

5.2.3 Additional considerations for SaMD  

SaMD may also:
provide means and suggestions for mitigation of a disease;  
provide information for determining compatibility, detecting, diagnosing, monitoring 
or treating physiological conditions, states of health, illnesses or congenital 
deformities;
be an aid to diagnosis, screening, monitoring, determination of predisposition; 
prognosis, prediction, determination of physiological status.
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5.3 SaMD Changes 

SaMD Changes refer to any modifications made throughout the lifecycle of the SaMD including 
the maintenance phase.  

Software maintenance4 can include adaptive (e.g. keeps pace with the changing environment), 
perfective (e.g. recoding to improve software performance), corrective (e.g. corrects discovered 
problems), or preventive (e.g. corrects latent faults in the software product before they become 
operational faults).  

Examples of SaMD changes include, but are not limited to, defect fixes; aesthetic, performance 
or usability enhancements; and security patches. 

5.4 SaMD Manufacturer 

For SaMD manufacturer the definition in GHTF/SG1/N55:2009 applies:

“Manufacturer” means any natural or legal person5 with responsibility for design and/or 
manufacture of a medical device with the intention of making the medical device available for 
use, under his name; whether or not such a medical device is designed and/or manufactured by 
that person himself or on his behalf by another person(s). 

NOTES:

1. This ‘natural or legal person’ has ultimate legal responsibility for ensuring 
compliance with all applicable regulatory requirements for the medical device in the 
countries or jurisdictions where it is intended to be made available or sold, unless 
this responsibility is specifically imposed on another person by the Regulatory 
Authority (RA) within that jurisdiction. 

2. The manufacturer’s responsibilities are described in other GHTF guidance 
documents.  These responsibilities include meeting both pre-market requirements 

4ISO/IEC 14764:2006 Software Engineering — Software Life Cycle Processes — Maintenance  
adaptive maintenance: the modification of a software product, performed after delivery, to keep a 
software product usable in a changed or changing environment. 
perfective maintenance: the modification of a software product after delivery to detect and correct latent 
faults in the software product before they are manifested as failures  
corrective maintenance: the reactive modification of a software product performed after delivery to 
correct discovered problems  
preventive maintenance: the modification of a software product after delivery to detect and correct 
latent faults in the software product before they become operational faults 

5 The term “person” that appears here and in the other definitions of this document, includes legal entities such as a 
corporation, a partnership or an association.
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and post-market requirements, such as adverse event reporting and notification of 
corrective actions.

3. ‘Design and/or manufacture’, as referred to in the above definition, may include 
specification development, production, fabrication, assembly, processing, packaging, 
repackaging, labelling, relabelling, sterilization, installation, or remanufacturing of
a medical device; or putting a collection of devices, and possibly other products, 
together for a medical purpose.

4. Any person who assembles or adapts a medical device that has already been 
supplied by another person for an individual patient, in accordance with the 
instructions for use, is not the manufacturer, provided the assembly or adaptation 
does not change the intended use of the medical device.

5. Any person who changes the intended use of, or modifies, a medical device without 
acting on behalf of the original manufacturer and who makes it available for use 
under his own name, should be considered the manufacturer of the modified medical 
device.

6. An authorised representative, distributor or importer who only adds its own address 
and contact details to the medical device or the packaging, without covering or 
changing the existing labelling, is not considered a manufacturer.

7. To the extent that an accessory is subject to the regulatory requirements of a medical 
device6, the person responsible for the design and/or manufacture of that accessory 
is considered to be a manufacturer.

5.5 Intended use / intended purpose

For SaMD intended use, the definition in GHTF/SG1/N70:2011 “Label and Instructions for Use 
for Medical Devices” applies:

The term “intended use / intended purpose” is the objective intent of the manufacturer regarding 
the use of a product, process or service as reflected in the specifications, instructions and 
information provided by the manufacturer.  

5.5.1 Additional considerations for SaMD 
Although not specifically included in the GHTF definition materials such as sales and 
marketing materials may be considered as “information provided by the manufacturer” 
and therefore reflect the objective intent of the manufacturer. Sales and marketing 
materials should be comprehensive and reflect the intended use of the SaMD.

6   See GHTF/SG1/N29  Information Document Concerning the Definition of the Term “Medical Device” 
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International Health Technology 
Regulation

• Emerging Health Technology Examples
• Mobile Applications (mHealth)
• Internet of Things (IoT)
• Accessories
• Personalized Shareable Medical Records
• Virtual Reality

• International Regulation & Collaboration 
Examples
• FDA
• EMA
• International Medical Device Regulators Forum



Mobile Apps (mHealth)

• 15 billion industry by 2017
• Simplest – base Apple Health app

– Collects general wellness data (activity, sleep, 
mindfulness, nutrition)

• Data mostly entered by the user

• Advanced
– App works with devices to collect, analyze, 

and transmit data to the user’s physician



Babyscripts
• Doctor delivered digital health tool (app) that 

is a “to-do list” which guides mother through 
each gestation period with practice-specific, 
provider-approved tasks
– Includes an internet enabled scale and blood 

pressure cuff – “Mommy Kit”
• Readings are automatically uploaded to 

mother’s  Babyscripts profile. Permits real-
time feedback and intervention from the 
comfort of the patient’s home.



Internet of ‘Medical’ Things 
(IoMT)

• IoT technology – worth $6.2 trillion by 
2025

• In and outside of the hospital
• Tele-monitoring



Internet of ‘Medical’ Things 
(IoMT)



Medical Device Accessories
FDA – “International Convergence”

• FDA Guidance on Medical Device Accessories (December 30, 2016)
– Reference to new 21st Century Cures Act: “Secretary shall classify an accessory . . . 

Based on the intended use of the accessory, notwithstanding the classification of any 
other device with which such accessory is intended to be used.”

– Classification of accessory devices, as for non‐accessory devices, should reflect risks of 
device when used as intended & level of regulatory controls necessary to provide a 
reasonable assurance of safety and effectiveness

• Risk based on that of parent or can have lower risk profile and lower class

• International Medical Device Regulators Forum: Software as a Medical Device (2013)
– With new guidance, FDA’s efforts for “international convergence” with the International 

Medical Device Regulators Forum (IMDRF) adopted the definition of SaMD as “software 
intended to be used for one or more medical purposes that perform these purposes 
without being part of a hardware.



App & IoMT U.S.
Legal Considerations

• Privacy
– HIPAA - Is the data being collected by or on 

behalf of a covered entity?
– FTC privacy implications
– OCR/ONC/FTC tool

• Security
– Is data transferred? How?
– How is data entered and accessed within an app?
– HIMSS Mobile Health Security Kit
– Wireless spectrum integrity considerations



App & IoMT U.S. Legal 
Considerations (cont.)

• FDA & OCR Guidances on Mobile Apps
– Is the app or device regulated as a “medical device”?
– Is the data gathered for a covered entity?

• Standard of Care vs Reliance on Patient Produced 
Data
– With more information can come higher expectations 

of care
– Is data entered by patients or collected by their off-

the-shelf product reliable?
– When is treatment engaged?

• Informed Consent



Personalized Shareable Medical 
Records

• Electronic application used by patients to 
acquire, maintain and manage 
their health information

• Not patient portal
• Patient does not access provider EMR

system directly
• Networked Personal Health Record (PHR)



2007 Source: Markle Foundation



Personalized Sharable Medical 
Records - Legal Considerations

• Privacy & Security
– National, State Health Standards?
– Trade Commission Standards?
– Personal health record system a business 

associate for U.S. analysis?
– Clearinghouse for other organizations?

• Reliance on records provided by patient
– Raised standard of care

• Informed consent for system vendor to 
release records

• Regulated medical device?



Virtual Reality (VR)
• Virtual simulations for medical training and 

education
– Surgery
– Use of new equipment and techniques

• VR therapy
– Amblyopia therapy

• Play a game through virtual reality where patient is 
forced integrated images shown to each eye 
individually

– PTSD



Neuroscape Lab – UC-San Francisco
• VR to study brain function effect of certain diseases
• Patient moves through virtual world

–Monitor brain activity & reactions to certain stimuli 
–Selectively challenge patient



VR Legal Considerations
• Studies are showing potential risk for 

physical & psychological side effects
• Medical Device Regulation (e.g. FDA, EU, 

EMA)
– FDA: Treatment vs wellness

• Physician–patient relationship
• Informed consent
• Provider liability
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Key Takeaways 

 Consumer engagement of health technology is growing at a very 
rapid pace. This increase in demand raises fundamental quality, safety 
and integrity questions. The regulation of wireless devices has 
become one focal point for analyzing legal issues in this environment. 
Analyses include evaluation of whether the devices are regulated as 
medical devices or subject to non-medical device regulation and 
consumer protection laws. Examples of health technologies which are 
seeing increases in use are mobile health applications (mHealth), 
internet of things (IoT), medical device accessories, personalized 
shareable medical records and virtual reality. 

 Mobile health applications, wireless devices and personalized 
shareable medical records have emerged from the consumer 
technology platforms for wellness uses and increasingly for medical 
treatment. It is important to understand the platforms for these 
consumer technologies and the approaches state, national and 
international organizations bring to regulation. Fundamentally, it is 
important to understand whether they are Software as Medical 
Devices (SaMDs) and also understand the regulatory requirements of 
other agencies where the devices/applications will be used. 

 The US standard for marketing a medical device is “reasonable 
assurance of safety and effectiveness” (RASE). Generally, clinical 
studies must be conducted to demonstrate RASE for both high-risk 
and innovative lower-risk devices and US patients and clinicians have 
greater assurances that the benefits of devices outweigh the potential 
risks. In contrast, other countries apply a standard of safety and 
performance with limited clinical data. The greater evidentiary 
burden of RASE may create disincentives for manufacturers to bring 
important medical devices to the United States or may delay access to 
devices. For example, the first transcatheter aortic valve replacement 



device was available for clinical use in Europe several years before it 
was available in the United States. However, there are examples of 
unsafe and ineffective devices that never made it to the US market. 

 The U.S. Federal Drug Administration (FDA) serves as the main 
regulatory body for medical devices in the US. In late 2016, the FDA 
restructured the regulatory framework for a medical device 
“accessory” and encouraged the use of the de novo classification 
process under Section 513(f)(2) of the Federal Food, Drug, and 
Cosmetic Act (FD&C Act) to allow manufacturers and other parties 
to request risk- and regulatory control-based classification of 
accessories of a new type (i.e., accessories of a type that has not been 
previously classified under the Food Drug & Cosmetic Act, cleared 
for marketing under a 510(k) submission, or approved in an 
application for premarket approval (PMA)). FDA intends for the risk- 
and regulatory control-based classification paradigm discussed in this 
guidance to apply to all software products that meet the definition of 
an accessory, including those that may also meet the definition of 
“Software as a Medical Device (SaMD).” SaMD that meets the 
definition of a device under the FD&C Act is regulated by FDA. 
However, SaMD that meets this device definition and uses data from 
a medical device does not automatically become an accessory for 
purposes of this guidance. For example, a stand-alone software 
program that is intended to analyze radiological images or analyzes 
specific data parameters generated by a device (e.g., blood pressure 
data or heart rate data) is considered a SaMD but would not be 
considered to support, supplement, and/or augment the performance 
of the device that generated data, and therefore, would not be an 
accessory. 

 The International Medical Device Regulators Forum (IMDRF) is a 
voluntary group of medical device regulators from around the world. 



They have developed a collection of documents to establish a 
common framework for regulators to incorporate converged controls 
into their regulatory approaches for SaMD. IMDRF has defined the 
term “Software as a Medical Device” (SaMD) as software intended to 
be used for one or more medical purposes that perform these purposes 
without being part of a hardware medical device. IMDRF has 
elaborated the following SaMD guidance: SaMD is a medical device 
and includes in-vitro diagnostic (IVD) medical devices; SaMD is 
capable of running on general purpose (non-medical purpose) 
computing platforms “without being part of” or “necessary” for a 
hardware medical device to achieve its intended medical purpose; 
software does not meet the definition of SaMD if its intended purpose 
is to drive a hardware medical device; SaMD may be used in 
combination (e.g., as a module) with other products including medical 
devices; SaMD may be interfaced with other medical devices, 
including hardware medical devices and other SaMD software, as 
well as general purpose software; mobile apps that meet the definition 
above are considered SaMD. 

 While the failure of a wireless connection in a personal laptop, mobile 
phone or other wireless device due to network congestion or signal 
interruption may go entirely unnoticed by non-medical device users, 
interruption or interference in the wireless signals of many FDA-
approved medical devices can pose risks to patient health and safety. 
Additionally, clinicians and other users are becoming dependent on 
these wireless medical devices, so disruptions to their operation can 
negatively impact clinical workflows and other business-critical 
applications. As a result, device manufacturers and healthcare 
providers should be aware of the risks inherent with those wireless 
interruptions or interferences and the management solutions available 
to them. Two of the most important of these risks are 1) cybersecurity 



and 2) the disruption or congestion of the wireless radio frequency 
spectrum. The FDA encourages manufacturers and users of medical 
telemetry devices to use the Wireless Medical Telemetry Service 
(WMTS) spectrum established by the Federal Communications 
Commission (FCC) and subject to FCC service rules. This regulatory 
scheme provides for a coordinated oversight function by both the 
FDA and FCC. 

 The European network for Health Technology Assessment 
(EUnetHTA) is a network of organizations appointed by EU member 
states that produce or contribute to HTA to facilitate efficient use of 
resources available for HTA, to create a sustainable system of HTA 
knowledge sharing, and to promote good practice in HTA methods 
and processes. Originally started as a project in 2006, EUnetHTA was 
established to create an effective and sustainable network for HTA 
across Europe.  

 Senior leaders from the FDA, the European Commission (EU) and 
the European Medicines Agency (EMA) have ongoing cooperative 
activities and strategic priorities. This effort has been engaged at their 
regular bilateral meetings. Over the past years, EMA and FDA have 
significantly increased their level of collaboration and sharing of 
information to advance regulatory excellence worldwide. There are 
now daily interactions, most of them structured around scientific and 
regulatory working groups or “clusters.” The focus of the cluster 
reviews during this bilateral was pharmacovigilance, biosimilars, 
pediatrics and veterinary medicines. Strategic priorities. They have 
also established a cluster on patient engagement to share experience 
and best practices regarding the involvement of patients in the 
development, evaluation and post-authorization activities related to 
medicines. This effort is designed to help EU regulators and FDA 
increase efficiency on a global level and avoid duplication. 
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