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Introduction
The home medical device market is growing. Although forecasts for the growth of this global market vary from
extremely optimistic1,2 to more cautious,3 there is consensus about the major factors driving this growth: the increase
in chronic medical conditions, advances in technologies, the rising cost of healthcare and user expectations.
Patients’ roles in their own care is now increasingly important. Medical devices are already widely used in the home
although the general public does not readily recognize the fact. Simple devices, such as adhesive plasters for minor
cuts, bandages, support stockings, walking sticks etc. through to more sophisticated devices such as home blood
pressure monitors are found in nearly every household. In vitro diagnostic medical devices are also widely used in the
home, for example pregnancy test kits and blood glucose strips and monitors.

Table 1 – Diversity of medical device use, environments and intended users

Traditional hospital use Home use

Lifestyle devices

New technology

Professional user

Lay user

Professional user

Over the counter
Lay user

Lay user

Oxygen therapy

Plasters

Pulse monitors for sport

Infusion pumps

Bandages

Fitness bands

Humidiﬁers

Walking sticks

Monitors

Blood pressure monitors

Body composition
monitors

Pulse oximeters

Pregnancy test kit

Dialysis machines

Blood glucose strip

Computer and mobile apps

The cost of healthcare, pressure on hospital in-patient services, and potentially improved quality of life factors are
driving a move towards treating patients at home. As a result, more devices that we traditionally associate with
hospital use are making their way into the community.
This paper considers the implications for manufacturers of medical devices when a professionally used device moves
to the community, or for those manufacturers designing devices speciﬁcally for that market. It also considers factors
that healthcare providers need to consider in supporting the use of sophisticated devices at home. Lifestyle devices
such as those used in sports are beyond the scope of this paper although, the proposed medical devices regulations
may well include more devices currently in this category. Implications for software and apps are also brieﬂy
considered.

Identifying and engaging stakeholders
To be successful in the home medical device market, it is important for manufacturers to have an understanding of
the end-users and other stakeholders in the market, such as telecommunication ﬁrms and network providers, and
how to engage them in a way that delivers personalized and integrated care to the patient. Each party has their own
strengths, needs and barriers to adoption of potentially beneﬁcial technology. Engaging these different users requires
differing strategies from home medical device manufacturers.
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The intended use of the device
For the manufacturer of home medical devices, the key question is who will be the user – a professional visiting the
home or a lay user. This is evident by deﬁning the intended use of the device. The intended use states what a device
is, what it is for, what type of patients and what type of user. Inherently, it also deﬁnes the regulatory scheme for
approval of the device and conformity assessment route. The intended use prompts the manufacturer to consider
needs for user support, such as technical advice, clinical advice, provision for spare parts and what to do in the event
of product malfunction or failure. Identifying and knowing the intended user will frame the context in which these
concerns are addressed.

The intended user
As medical devices move out of the clinical environment into the home, medical device designers must make
numerous assumptions about the environment and the skills, abilities and the physical and mental state of the
expected users. Medical devices used in the home are likely to take more of a beating than those in the clinical
environment – they could be dropped, have food or drink spilt on them, or be accessible to young prying hands or
household pets. They can pose a danger to users for whom they were not intended. Infants and children, for example,
could be strangled by cables from the device. BS EN 60601-1-11:2010, Medical electrical equipment — Part 1.11: General
requirements for basic safety and essential performance — Collateral standard — Requirements for medical electrical
equipment and medical electrical systems used in the home healthcare environment, speciﬁcally addresses these issues,
provides requirements and tests for ‘how rugged is enough?’ guidance. Usability engineering and testing for home use
become vital requirements for ensuring the adequacy of the design. A forthcoming BSI white paper, The growing role
of usability and human factors engineering for medical devices: What is required in the new regulatory landscape?, covering
this topic will be published in the autumn.
Medical devices should be designed so that they perform as intended over the expected lifetime of the device. There
are various design features that could be incorporated into devices intended to be used in the home to mitigate
against such risks, such as password protection, panels hiding critical device controls, and the use of colour-coded or
unique connectors. Patients may feel self-conscious about their medical condition and/or using their medical devices
in public, so the aesthetics are especially important.
Patients and caregivers must be able to use the devices as intended by the manufacturer safely and properly without
any ambiguities. The needs, abilities and education level of intended users also have to be taken into account when
creating user labelling and training materials. For example, if the device is ﬁtted by a medical practitioner, are the
instructions written for them, or for the patient who is taking the device home? What happens if it fails? Learning
styles and capabilities vary, so multimedia training materials might be more effective for some than extensive and
complicated written manuals. It is important to consider the education level of the potentially least-educated user
when designing home-use device labelling. Terminology, in particular medical references, should be restricted to
common lay-terms. Where clinical nomenclature must be used, deﬁnitions should be provided.
Protection of the patient’s safety is critical. With the differing capabilities in patient cognition, dexterity, mobility,
vision, hearing or acceptance of technology, it is important for devices to be matched with users for whom they are
appropriate and for whom they have been designed and tested. Creating a usable interface that is easily understood
is important for engaging patients and their families or other informal caregivers. Using the existing technologies
which a patient is already likely to have at home, and which the patient already knows, maximizes the familiarity they
will have with an interface, and reduces the number of different technologies which the patient needs to master.4 As
medical devices proliferate in a patient’s home, there is a risk that dissimilarity and lack of integration between the
devices can create a complexity that discourages patients and caregivers from using the devices,4 particularly if there
is a learning curve for mastering the devices. The current generation of patients is more tech-savvy and more likely to
be online than any previous generation. Taking advantage of technology that is already accepted by patients, such as
mobile apps, common telecommunications devices, and web-based interfaces on pre-owned devices, can contribute
to the acceptance of new devices. Creation of a standard interface for home devices would make training transferable
among devices and contribute to the usability of the devices.4 Of course at a time when technology is rapidly
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changing, this is not an easy solution. An easy-to-use, strategically-connected and interoperable solution should be
the end-goal.
The interconnected nature of home devices becomes apparent when we also consider what sort of environment
the device needs to operate, such as its power supply, water supply, operating temperatures or gas supply. Some
devices may need to be registered with the local authority or ﬁre department, and home insurers may wish to be
consulted. For cloud-based services, such as sharing devices used for reporting monitored activities or physiological
parameters, cyber security is a pertinent consideration, especially given that a wireless implantable device has already
demonstrated the ability to be hacked.
What makes the situation even more complex is that patients don’t necessarily make a distinction between their
medical devices and other technological aids. In addition to their health, wellness, and medication management
devices, they use devices to monitor or assist in activities of daily living, devices for communication, education and
socializing, devices for home security and for safety.4
It is important that veriﬁcation and validation of the usability of the device by the manufacturer involve tests with
users in actual or simulated conditions. The manufacturer should not forget to conduct studies on the proposed
labelling and training to assess readability of the user documentation and suitability of the warnings. Validation
testing should be carried out using production units and include both objective and subjective data. Regulators will be
heavily focused on how well the user was deﬁned and on the usability validation protocols and results as a primary
gate for approval.

Using an automatic blood pressure cuff to
monitor health in the home
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Healthcare and healthcare providers
Engaging healthcare providers is critical to the effectiveness of home medical devices. The data from the devices
are useful, but only when there is someone receiving them. Patients can help themselves, but often they rely on
caregivers to notice aberrations or trends in the data, and it is this early intervention that has the most value for the
patient. Manufacturers should consider the need for collecting the patient’s symptomatic data in addition to any
physiological data collected by the device, in order to give the healthcare provider a usable picture of a patient’s state
of health. Unfortunately, a typical long-term care or medical provider may be reluctant to engage with technology.2
The learning curve for introducing new technology and mastering new routines can be daunting, especially to staff
who may be overwhelmed or overworked. Moreover, healthcare professionals are human-focused, and adept at
hands-on care, and may not fully embrace or trust straight-up technology.
The beneﬁts to these users need to be demonstrable, such as helping comply with regimens, helping to proactively
address health issues, and improving patient outcomes. When devices are used in areas in which professional
judgement is not a requirement, they free up scarce staff for more important matters, where judgement or the human
touch is needed.
In addition, new types of care, such as monitored care, can be a cost-effective intermediate step between independent
living and assisted care. While not a substitute for hands-on human care, the technology can lengthen the reach of
specialty for traditional caregiving staff. In situations in which accessing medical care is difﬁcult or costly for patients,
they may ﬁnd it a barrier to seek medical attention. If the patient has transportation problems that make it difﬁcult to
see the doctor, as with patients experiencing mobility problems, or patients without ready access to transportation,
doctors may accept home medical devices as a good choice for part of the patient’s care, and the device may be a
cost-beneﬁcial solution to the patient, even if they must pay for it. These medical devices can empower specialty staff
to engage rural, non-accessible patients more quickly, efﬁciently, and at far less cost to the provider. It is also a way to
provide healthcare in remote areas where access is limited by a shortage of healthcare professionals.5

The role of the doctor
Doctors may ﬁnd that their acceptance of home medical devices for their patients is predicated in part on the
institutional incentives of the organizations in which they practice. Where incentives favour reimbursement of ongoing services, more typical in the US, home medical devices that reduce the need for medical care may not be as
readily prescribed or endorsed by doctors. Those situations in which reimbursement is outcomes-based, or that
emphasize value for money, are more likely to result in doctors adopting home medical devices for patients than
those in which a doctor operates against the structure of the employing organization.
Doctors are more readily engaged by devices that provide a ﬁlter between the data from the devices and the
practitioner. Those ﬁlters may be in the form of human aides who receive and view daily data, and are able to make
judgements, or devices that provide some sort of analysis or can tailor the data to suit the doctor’s needs. For
example, devices may be designed to send the data only when vital signs are outside of acceptable ranges. As an
alternative, the data may be presented in a summarized and aggregated form. A doctor who has prescribed blood
pressure medication, for example, may prefer to see readings aggregated over a 30- to 60-day period to determine
whether the medication and dosage is appropriate, rather than to receive daily readings. Such preferences should be
considered when designing a home medical device. Manufacturers should seek out doctor feedback during the design
of the device to clearly understand the preferences and needs of these stakeholders.

Payors
Payment mechanisms for home medical devices and for healthcare services vary widely by country, and even within
countries. Canada, for example, has a national health policy but the principal payors are health insurance plans
for each province or territory.6 In Europe, where the approval of home health devices is harmonized, pricing and
reimbursement still varies by country, and like Canada, by region of country in some cases.7 The US, which is the
largest market for medical devices, is fragmented with numerous private health insurance plans as well as national
plans. The policies themselves may change, adding to the complexity. In the US, for example, Medicare, the federal
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health insurance program for US citizens over the age of 65, has moved to a more outcomes-based model, curtailing
reimbursement for hospital readmissions within 30 days,8 and creating incentives for the coordination of care.
The dollars at stake are large enough that payors have begun to take an interest in home monitoring devices for
patients. Evidence is showing the effectiveness of devices at reducing the demand for healthcare. A large-scale study
of the use of home telehealth devices by the US Veterans Health Administration, which included 30,000 participants
over four years, demonstrated positive results from home monitoring of patients, in the form of reduced emergency
room visits, reduced hospital readmissions, reduced length of hospital stays, and reduced mortality.9 The cost of
the devices themselves are minimal compared to the cost of preventable hospital readmissions, so that payors are
potentially willing to bear the cost of the devices for the patients in the interest of long-term cost savings. This is
most true when the payors have some control over the dispensation of medical care, for example in the case of
national health programs, or in situations in which they operate the clinics or hospitals in which care is administered.
Payors are also cautious. They are interested in working with market leaders, and looking for proven outcomes, which
is difﬁcult in a young market dominated by small entrepreneurs. A strategy that facilitates prevention and early
intervention may be helpful with this part of the market. Longitudinal, scientiﬁcally sound studies can play a role with
payors. Re-usable devices, or lower cost, disposable devices may be attractive to payors, particularly those motivated
to meet a particular regulatory milestone, or to meet a particular time threshold. Pilot projects that can be used to
demonstrate cost savings from a particular product may be useful, as well as partnerships with care professionals
who can provide a medical response to signiﬁcant data.

Telecommunications ﬁrms
Telecommunications ﬁrms have the advantages of market penetration, in some cases a very large customer base, and
brand recognition. In addition, many such ﬁrms support technological products, and have a proven infrastructure.
Organizations of this type are accustomed to providing the ‘roads’ for technology, but may ﬁnd providing the
‘automobiles’ a lucrative new strategy, given the projected growth in this market.
One of the difﬁculties for telecommunications ﬁrms is that while they have their products in the customers’ homes,
they don’t have any expertise in the family and caregiving lifestyle and healthcare needs. Their technicians would
beneﬁt from a background in health and wellness support, which they do not typically have. Another difﬁculty is that,
as larger ﬁrms in regulated industries, telecomm ﬁrms understand the importance of compliance, and recognize
that they are large targets for potential enforcement. Medical privacy laws are a particular concern for these ﬁrms,
because it’s an area in which they have not previously needed to be compliant.
These companies may choose to be distributors of existing devices rather than becoming manufacturers themselves.
Pilot projects are a useful way to engage telecomm ﬁrms, allowing them to test the market and identify the
roadblocks they need to address. In particular, a pilot project that prevents their staff from having access to protected
data until they are compliant may be of interest to such ﬁrms. They may be looking for regulatory consulting services
in addition to the home medical products, or to data management services that insulate them from the need for
expensive privacy compliance. These ﬁrms may be interested in partnering, at least initially, as they get started in this
market.
Computer and electronics manufacturers have similar strengths, interests and concerns. The growth in this market
provides additional outlets for their products. Apple, for example, recently announced its entry into this market.10
Firms of this type may be interested in partnering with device companies to provide the necessary components, or to
provide the platform for a medical device. But the cost to them is in the regulatory compliance and the adherence to
quality standards that is required for medical device manufacturers.

Mobile apps
Mobile medical apps are software programs that run on mobile communication devices and perform the same
functions as traditional medical devices. These device types have the advantages of a relatively low cost for
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Smartphone synchronizing health
information app from smart watch

development, short development time and widespread market acceptance. At present, it is a wide-open market with
many manufacturers. One projection shows the global mobile health app market growing to $26 billion by 2017.11
Mobile apps have advantages to the patient, in terms of cost and familiarity, by using technology already known and
used by many patients, and even more caregivers.
The downside is that many newcomers to health apps are unprepared for the complexity and the cost, in terms
of money and time, that regulatory compliance requires in order to legally participate in the market. Mobile app
developers need to plan for regulatory compliance or risk being banned from national markets. Mobile app developers
can beneﬁt from associations with existing medical device manufacturers to develop in a compliant environment,
and to ensure their effectiveness and safety for patients. Existing medical device manufacturers can beneﬁt from
entering the mobile app market because of the tremendous reach of this market segment into the patient population
that could beneﬁt. There are also beneﬁts to these developers from coupling with products that are more easily
monetized.
In considering mobile app platforms, due attention should be paid to security. Software which facilitates control of
devices such as infusion pumps and pacemakers should be mindful of vulnerabilities which could have an adverse
effect on the patient. Devices which store and maintain conﬁdential patient information must be protected using
up-to-date safeguard measures. In an age of software viruses and hackers, developers should ensure their software is
robust and able to maintain current security measures as software vulnerabilities emerge. It is prudent and necessary
to consider the malicious ‘unintended user’ as a part of the risk management process.
Not all mobile health apps would necessarily be considered medical devices and regulated as such. In Europe and
the US, the deﬁnition of a medical device essentially centres around diagnostic and/or therapeutic purposes. The
regulatory concerns depend on the intended use statement and claims made by the manufacturer, as the same
device may be considered a medical device in one case, but not in another. For example, a device measuring heart
rate purely to assess ﬁtness would not be considered a medical device, while the same device measuring heart rate
as a diagnostic test would be. It is also important to determine whether its use beneﬁts an individual patient. Devices
that are intended for use speciﬁcally to monitor patients in drug trials, for example, or those intended to provide
data on epidemiology, would not be medical devices, as currently deﬁned. If the device is a medical device, the
manufacturer has no choice but to comply with the applicable regulations.
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Safety and essential performance
It is the manufacturer’s responsibility to determine applicability of standards to their device and demonstrate
compliance. While there is no mandatory requirement to use standards, there is a presumption of conformity when
consensus or harmonized standards are used. Otherwise, the onus is on the manufacturer to demonstrate how their
method of achieving compliance is equivalent to or better than the relevant consensus or harmonized standards.
There are a number of standards and guidance documents for the manufacturer covering human factors and usability
engineering. These include:

• IEC 62366, Medical devices – Application of usability engineering to medical devices;
• AAMI/ANSI HE75: 2009, Human factors engineering – Design of medical devices;
guidance for industry and food and drug administration staff – Applying human factors and usability engineering to
• Draft
optimize medical device design.
IEC 60601-1, Medical electrical equipment – Part 1: General requirements for basic safety and essential performance
is the de facto international safety and essential performance standard for medical electrical devices. The IEC 60601
family of standards include both collateral and general standards. The collateral standards specify general
requirements applicable to subgroups of medical devices or a speciﬁc characteristic not fully addressed in the
general standard. Examples include:
60601-1-2, Medical electrical equipment – Part 1-2: General requirements for basic safety and essential
• IEC
performance – Collateral Standard: Electromagnetic compatability – Requirements and tests, which covers
electromagnetic compatibility;
60601-1-6: 2010, Medical electrical equipment – Part 1-6: General requirements for basic safety and essential
• IEC
performance – Collateral standard: Usability;
60601-1-8, Medical electrical equipment – Part 1-8: General requirements for basic safety and essential
• IEC
performance – Collateral standard: General requirements, tests and guidance for alarm systems in medical electrical
equipment and medical electrical systems, which covers alarms;
60601-1-11, Medical electrical equipment – Part 1-11: General requirements for basic safety and essential
• IEC
performance – Collateral Standard: Requirements for medical electrical equipment and medical electrical systems used in
the home healthcare environment, which covers devices used in the home.
Particular standards are speciﬁc to a particular device type. Examples of Part 2 standards that might be encountered
within the home monitoring scenario include:
60601-2-30, Medical electrical equipment – Part 2-30: Particular requirements for safety, including essential
• IEC
performance of automatic cycling non-invasive blood pressure monitoring equipment; or
60601-2-47, Medical electrical equipment – Part 2-47: Particular requirements for safety, including essential
• IEC
performance of ambulatory electrocardiographic systems.
They modify the IEC 60601-1 general and collateral standards to create a device-speciﬁc set of requirements rather
than general broad brush requirements.
IEC 60601-1 also refers to the risk management standard ISO 14971, Medical devices – Application of risk management
to medical devices for speciﬁc technical issues, such as providing pass/fail criteria for a speciﬁc test or justifying
an alternate solution. IEC 62304, Medical device software – Software life-cycle processes, which speciﬁes life-cycle
requirements for the development of medical standalone or embedded software, is also referenced by Amendment 1
of IEC 60601-1 3rd edition.
Devices used in a home healthcare environment can frequently be used in locations with unreliable electrical sources
and poor electrical grounding. IEC 60601-1-11 speciﬁes environmental conditions for use, transport and storage
between uses. This standard also addresses the potential lack of training of lay users and their level of education in
the development of the accompanying documents and in the labelling of the device. The standard speciﬁes additional
drop tests and speciﬁes more stringent electromagnetic compatibility limits for emissions.
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Essential performance is the performance of a clinical function, other than that related to basic safety, where loss
or degradation beyond the limits speciﬁed by the manufacturer results in an unacceptable risk. The deﬁnition
has been clariﬁed in the latest version of IEC 60601-1 to explain that the intent is to focus on the performance of
clinical functions. This distinction is important because not all performance functions will be considered as essential
performance. Unacceptable risk occurs when a product’s failure may cause harm to a patient, operator or the
environment. For example, if a battery-operated thermometer failed to display the patient’s temperature, this could be
considered an acceptable risk since it will not cause harm to the patient. While it would be frustrating for the doctor,
this malfunction does not physically hurt anyone; however, if the thermometer displayed the incorrect temperature,
the doctor may be unaware of a serious condition and would be unlikely to treat it.

The opportunity and requirements of transformation
There is a growing market for home medical devices, driven by demographics and healthcare costs. Studies are now
demonstrating the effectiveness of these devices for helping patients avoid costly emergency room and hospital
visits and to remain living in their homes. As patients become more accepting of technology, the use of home medical
devices becomes easier. Even in emerging markets, simple technology has the potential to have a big impact on a
patient’s wellbeing.
The FDA recently led the regulatory bodies in releasing several guidance documents related to consideration of home
use devices. Examples include:

• Mobile medical applications, Guidance for industry and food and drug administration staff, September 25, 2013;
considerations for devices intended for home use, Draft guidance for industry and food and drug administration
• Design
staff, December 12, 2012;
frequency wireless technology in medical devices, Guidance for industry and food and drug administration staff,
• Radio
August 13, 2013;

• Medical device home use initiative, White Paper, April 2010.
All parties will need to actively collaborate and contribute to the development of strategically connected healthcare
systems in order to overcome barriers to use. With the merger of clinical and technical support functions, an
infrastructure change will likely be needed. All of this translates to a remarkable opportunity for manufacturers of
home medical devices who can ﬁnd their niche, if they know how to reach users and to provide value to them, safely
and effectively.

References
1. Revenues for Aging in Place Market to Surpass $30 Billion by 2017, says Semico Research. (24 Sept, 2013).
http://www.ereleases.com/pr/revenues-aging-place-market-surpass-30-billion-2017-semico-research-173467.
2. Long Term Care and Technology: 2012 Senior Government Ofﬁcials Meeting – 28th of May 2012, Prague – Final
Report. (28 May, 2012). International Federation on Ageing. http://www.ifa-ﬁv.org/wp-content/uploads/2012/11/
som-2012-ltc-and-technology-ﬁnal-report.pdf.
3. Kayyali, Basel, Kimmel, Zeb & Van Kuiken, Steve. Spurring the market for high-tech home health care. (Sept 2011).
http://www.mckinsey.com/insights/health_systems_and_services/spurring_the_market_for_high-tech_home_
health_care.
4. Orlov, Laurie. Technology for Aging in Place: 2014 Market Overview. (Jan 2014). http://www.ageinplacetech.com/
ﬁles/aip/Market%20Overview%201–20–2014%20Combined.pdf.
5. Challenges Facing Rural Health Care. (Mar 2014). Agency for Healthcare Research and Quality, US Dept of Health
and Human Services. http://www.innovations.ahrq.gov/content.aspx?id=3752.
6. Emergo Group. Medical Device Reimbursement in Canada: How to navigate the Canadian medical device
reimbursement system to meet your compensation targets. (Jan 2013). http://www.slideshare.net/emergogroup/
medical-device-reimbursement-in-canada.

© BSI

BSI/UK/495/ST/0814/en/HL

9

Engaging stakeholders in the home medical device market

7. Wittels, Paula. Medical Device Reimbursement in the EU, current environment and trends. (Nov 2009).
http://www.smith-nephew.com/global/assets/pdf/temp/6_ﬁnal_ia_translucency_nov_09_(copy-1).pdf.
8. Readmissions Reduction Program. (Apr 2014). Centers for Medicare and Medicaid Reimbursement. http://
www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/AcuteInpatientPPS/Readmissions-ReductionProgram.html.
9. Darkins, A., Ryan, P., Kobb, R., Foster, L., Edmonson, E., Wakeﬁeld, B. & Lancaster, A. Care Coordination/Home
Telehealth: the systematic implementation of health informatics, home telehealth, and disease management to
support the care of veteran patients with chronic conditions. (Dec 2008). US Veterans’ Health Administration.
10. Chen, Brian X. At WWDC, Apple Is Set to Make Push Into Monitoring Health and Home. (Jun 2014). New York Times.
http://www.nytimes.com/2014/06/02/technology/apple-monitors-for-health-and-home.html?emc=
edit_th_20140602&nl=todaysheadlines&nlid=14740519&_r=0#story-continues-1.
11. http://research2guidance.com/the-market-for-mhealth-app-services-will-reach-26-billion-by-2017.

BSI is grateful for the help of the following people in the development of the white paper series.
Authors
Kristin Bayer, Compliance and Security Consultant, Grandcare Systems
Kristin has a background in Software Development and Computer Science education. She serves on the advisory board for the
Computer Science department of UW-Oshkosh and on the University Council for UW-Washington County.
Laura Mitchell, Chief Marketing Ofﬁcer and founding member of GrandCare Systems
GrandCare Systems is a comprehensive caregiving technology that combines remote monitoring of activity and telehealth devices
while centred around a touch based communication, socialization and video chat appliance in the care recipient’s home. Laura
was responsible for bringing the product to market in 2006, while creating the disruptive ‘digital health’ and aging & technology
industry. She specializes in channel partnerships, growth hacking and non-traditional marketing and social media. She was
featured in Forbes for her social media strategies and has been recognized by several outlets including the 2011 Mary Furlong
Flame Award, 2012 ‘Young Turk of CE’ by Custom Retailer Magazine, 2012 Dealerscope’s 40 under 40, Connected World Magazine’s
2014 top Women of M2M and a nomination for the 2012 WEGO health ‘Trailblazer’.
Sharmila Gardner, Product Specialist & Technical Manager, Medical Devices, BSI
Sharmila has been managing certiﬁcation and performing technical reviews within the Active Medical Device Team for the last
ﬁve years, gaining an in-depth knowledge of medical device regulatory requirements. She has over 15 years’ experience in the
development, validation and CE marking of medical devices and, clinical and scientiﬁc instrumentation. She previously worked at
Otodynamics Ltd and GlaxoSmithKline. Sharmila holds an MSc in Medical Electronics & Physics from the Medical College of St
Bartholomew’s Hospital and a PhD in Clinical Engineering from the University of Liverpool.
Rebecca Pine, Medical Devices Consultant
Rebecca has over 24 years of experience in the medical device industry both at industry-leading corporations and small business
start-ups. Her background includes all aspects of domestic and international medical device regulatory, clinical and quality
management for a wide range of products including cardiovascular, orthopedic, animal tissue, electromedical devices, nuclear
medicine and in vitro diagnostics (IVD). She is a member of the Regulatory Affairs Professionals Society (RAPS) and the Association
for the Advancement of Medical Instrumentation (AAMI).

Expert Reviewers
Markus Weber, Principal Consultant, System Safety, Inc.
Markus specializes in safety engineering and risk management for critical medical devices. He graduated from Ruhr University
in Bochum, Germany with a MSc in Electrical Engineering. Before founding System Safety, Inc., he was a software safety engineer
for the German approval agency, TUV. Since 1991, Mr Weber has been a leading consultant to the medical device industry on
safety and regulatory compliance issues, speciﬁcally for active and software-controlled devices. In conjunction with the FDA,
he has published works on risk management issues and software-related risk mitigations. Over the last 25 years Mr Weber
has helped hundreds of companies, from startups to Fortune 500 ﬁrms, design safe medical devices. He trained hundreds
of professionals on four continents in practical risk management and system safety methodologies. He frequently conducts
webinars, in-person seminars, corporate training and he teaches Medical Device Risk Management the University of California
Irvine Extension.

10

© BSI

BSI/UK/495/ST/0814/en/HL

bsigroup.com

Robert Smith, Chief Technology Ofﬁcer, Docobo Ltd
In 2001 Robert co-founded Docobo, who develop and manufacture eHealth and mHealth solutions for remote healthcare, and
where he heads up the engineering and regulatory affairs. He has a PhD in Physics and during his career has worked on the
development and supply of a wide range of commercial sensor and IT systems for sectors including aerospace, the military,
broadcasting and healthcare. For the last 20 years he has focused on sophisticated medical telemetry systems and has developed
novel approaches for combining traditional medical device disciplines with IT in a regulatory compliant manner.

BSI Medical Devices White Paper Advisory Panel
David Cumberland, Consultant Interventional Cardiologist and Medical Director, Prince Court Medical Centre, and Consultant at the
National University Hospital, Kuala Lumpur, Malaysia
David has specialized in cardiovascular intervention since its beginnings in the late 1970s. He was a consultant at the Northern
General Hospital in Shefﬁeld, UK, with a private practice in London for many years. From 1988 to 1994 he was Consultant in
Cardiovascular Studies at the San Francisco Heart Institute, and from 1994 to 2000 was Professor of Interventional Cardiology at
the University of Shefﬁeld. He is a Fellow of the Royal Colleges of Radiologists, Physicians (Edinburgh) and Surgeons; also of the
American College of Cardiology and the European Society of Cardiology. He has been a regular clinical reviewer for BSI for the last
eight years.
Jane Edwards, Global Product Manager, BSI
Jane holds a BSc in Chemistry and an MBA from Durham university. She has over 10 years’ experience in the medical device
industry, having previously worked for Coloplast in their ostomy and continence business. Jane’s experience includes working
within the pharmaceutical, chemical and telecoms industries for Glaxo Wellcome, ICI and Ericsson, allowing her to bring depth
of knowledge from across many industries and technologies. Her current role in BSI allows her to work with technical reviewers
across all disciplines ensuring that all BSI communications are accurate and relevant. She is a member of the European Medical
Writers Association.
Duncan Fatz, Independent Healthcare Consultant and writer specializing in medical devices
As a clinical trials co-ordinator for the UK’s North West Thames Health Authority, a researcher for the Medical Research Council
and independent consultant and lecturer, Duncan has been guiding medical device companies and their products through the
clinical trial process and on to subsequent reimbursement approval in the major European markets for almost 20 years. He has
written two reports on conducting medical device clinical trials for PJB Publications, and two courses for Informa Healthcare.
Leo Eisner, Principal Consultant, Eisner Safety Consultants (www.EisnerSafety.com/Industry_News/)
Leo’s ﬁrm specializes in helping clients through product safety, international regulatory and quality system processes. Leo is a
Notiﬁed Body Auditor for NEMKO (previously for NSAI & TÜV PS). Leo is the convener of IEC SC62D JWG9 (IEC/ISO 80601–2–58)
and a committee member of US TAG for TC62, SC62A and SC62D. Leo is a registered professional engineer in safety and has 28
years’ experience in product safety. Leo is a member of RAPS, AAMI, ASQ, & IEEE. He’s manager of the LinkedIn discussion group IEC
60601 Series – Medical Electrical Equipment.
Navin Nauth-Misir, Regulatory Affairs Professional
Navin is Director of RA and QA for an IVD company in Wiltshire. He has 30 years’ experience with medical devices and IVDs starting
in the NHS. Navin worked for the UK Competent Authority investigating incidents involving critical care devices and IVDs and also
as a compliance inspector. He moved to a global medical devices manufacturer where he was responsible for Quality Assurance,
Regulatory Affairs and international product registration. Navin is a member of the Regulatory Affairs Professional Society (RAPS)
and is also involved in the development of national and international standards. He has considerable experience working with
national and European trade associations.
Mike Schmidt, Principal Consultant and owner of Strategic Device Compliance Services (www.devicecompliance.com)
Mike is a Visiting Lecturer/Honorary Academic for the Medical Device Design Master’s Degree Program at the University of
Auckland, New Zealand, has held the position of Secretary for IEC Subcommittee 62D since 1997 and has been a technical expert
and working group in the IEC since 1992. He is currently the Co-Chair of the AAMI Electrical Safety Committee.
Amie Smirthwaite, Scheme Manager and Product Technical Specialist, BSI Healthcare
Amie is a Product Technical Specialist and Scheme Manager for the Orthopaedic and Dental team with BSI Healthcare. She has
been a notiﬁed body technical reviewer for 10 years, and has previously worked in both new product development and blue skies
research related to orthopaedic and cardiovascular devices, and tissue engineering. She is involved in a number of medical device
standards and regulatory committees, covering mechanical testing, clinical data requirements and post-market surveillance. She
also delivers medical devices training for BSI, and has developed and co-authored courses in Clinical Evaluation, Risk Management
(ISO 14971), Technical File Documentation, and Post-market Surveillance and Vigilance.
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Published white papers
The Proposed EU Regulations for Medical and In Vitro Diagnostic Devices – An Overview of the Likely Outcomes and the
Consequences for the Market, Gert Bos and Erik Vollebregt
Generating Clinical Evaluation Reports – A Guide to Effectively Analysing Medical Device Safety and Performance, Hassan
Achakri, Peter Fennema and Itoro Udoﬁa
Effective Post-market surveillance - Understanding and conducting vigilance and post-market clinical follow-up, Ibim Tariah
and Rebecca Pine
What You Need to Know About the FDA’s UDI System Final Rule, Jay Crowley and Amy Fowler

Forthcoming papers
The growing role of usability and human factors engineering for medical devices: What is required in the new regulatory
landscape?, Robert North (October, 2014)
Innovation (working title), Mike Schmidt and Jon Sherman (November, 2014)
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About BSI Group
BSI (British Standards Institution) is the business standards company that equips businesses with the necessary solutions to
turn standards of best practice into habits of excellence. Formed in 1901, BSI was the world’s ﬁrst National Standards Body and
a founding member of the International Organization for Standardization (ISO). Over a century later, it continues to facilitate
business improvement across the globe by helping its clients drive performance, manage risk and grow sustainably through the
adoption of international management systems standards, many of which BSI originated. Renowned for its marks of excellence
including the consumer recognized BSI Kitemark™, BSI’s inﬂuence spans multiple sectors including aerospace, construction,
energy, engineering, ﬁnance, healthcare, IT and retail. With over 70,000 clients in 150 countries, BSI is an organization whose
standards inspire excellence across the globe.
BSI is keen to hear your views on this paper, or for further information please contact us here
julia.helmsley@bsigroup.com
Disclaimer – This white paper is issued for information only. It does not constitute an ofﬁcial or agreed position of BSI Standards
Ltd. The views expressed are entirely those of the authors. All rights reserved. Except as permitted under the Copyright, Designs and
Patents Act 1988, no part of this publication may be reproduced without prior permission in writing from the publisher. Whilst
every care has been taken in developing and compiling this publication, BSI accepts no liability for any loss or damage caused,
arising directly or indirectly in connection with reliance on its contents except to the extent that such liability may not be excluded
in law. Whilst every effort has been made to trace all copyright holders, anyone claiming copyright should get in touch with the BSI
at any of the addresses below.
This paper was published by BSI Standards Ltd.
For more information please visit:
http://www.bsigroup.com/en-GB/our-services/medical-device-services/BSI-Medical-Devices-Whitepapers/

BSI Group Headquarters

BSI UK

BSI Group America Inc

389, Chiswick High Road
London W4 4AL
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Kitemark Court
Davy Avenue
Knowlhill
Milton Keynes MK5 8PP
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12950 Worldgate Drive
8th Floor Monument II
Herndon
VA 20170
USA

T: +44 (0) 845 080 9000
E: MK.customerservices@bsigroup.com
bsigroup.com

T: +1 800 862 4977 / 703 437 9000
E. inquiry.msamericas@bsigroup.com
bsiamerica.com

T: +44 (0) 845 086 9001
E. cservices@bsigroup.com
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