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Abbreviations used in this Guide

510k Pre-Market Notification (US)

ABHI Association of British Healthcare Industries

BERR Department of Business, Enterprise and Regulatory Reform

BVCA British Venture Capital Association

CCF Central Commissioning Facility

CE Conformité Européenne

CE Mark Clinical Evaluation Mark

CEP Centre for Evidence-based-Purchasing

CPT® Current Procedure Technology (US)

CSUs Commercial Support Units

CTIMP Clinical Trial of an Investigational Medicinal Product

DH Department of Health

DIUS Department for Innovation, Universities & Skills

EC European Commission (Europe)

EMC Electromagnetic Compatibility

EPSRC Engineering and Physical Sciences Research Council

FD&C Food, Drug & Cosmetic

FDA Food and Drug Administration

FP(10) Product Supplied under Prescription

GDP Gross Domestic Product

HRG Healthcare Research Group

HTA Health Technology Assessment

i4i Invention for Innovation (a DH Programme)

IC Information Centre

ICD International Statistical Classification of Diseases and Related Health
Problems

IDE Investigational Device Exemption

IP Intellectual Property

IPR Intellectual Property Rights

KTAs Key Technology Areas

KTNs Knowledge Transfer Networks

KTPs Knowledge Transfer Partnerships

MAH Marketing Authorisation Holder (Japan)

MATCH Multidisciplinary Assessment of Technology Centre for Healthcare

MHLW Ministry of Health, Labour and Welfare (Japan)

MHRA Medicines and Healthcare products Regulatory Agency

NCCHTA National Co-ordination Centre for Health Technology Assessment

NHS National Health Service

NHSBSA NHS Business Services Authority
NHS-sid NHS supplier information database

NIC National Innovation Centre
NICE National Institute for Health and Clinical Excellence
NIHR National Institute for Health Research
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NPC National Prescribing Centre

NTAC NHS Technology Adoption Centre

OECD Organisation for Economic Co-operation and Development
0OGC Office of Government Commerce

0OGCbs Office of Government Commerce buying solutions
PAL Pharmaceutical Affairs Law (Japan)

PASA Purchasing and Supplies Agency

PbR Payment by Result

PCTs Primary Care Trusts

PICD Procurement, Investment and Commercial Division
PMA Pre-Market Approval

PPA Prescription Pricing Agency

REC Research Ethics Committee

SBRI Small Business Research Initiative

SMDU Strategic Market Development Unit

SMEs Small and Medium sized Enterprises

TSB Technology Strategy Board

UK United Kingdom

UKCRN UK Clinical Research Network

UKTI UK Trade and Investment

us United States of America

VAR Value-Added re-Seller

VC Venture Capital
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1 Introduction

These guidelines have been developed to help UK based companies that are new to the medical
device industry or those organisations that have not previously commercialised a medical device.
The aim is to help them to better understand the medical device market and increase their
chances of successfully commercialising their products or services by providing details of support

mechanisms and bodies they may use.

For the purposes of this document we use the Medicines and Healthcare Products Regulatory

Agency (MHRA) definition of a medical device as:

All products, except medicines, used in healthcare for the diagnosis, prevention,
monitoring or treatment of illness or disability. Examples include X-ray and other imaging
equipment, pacemakers, artificial joints, anaesthetic equipment, pregnancy test kits, infusion
equipment, beds, wheelchairs, condoms and surgical dressings’. It should be noted that the
definition used by the Food and Drug Administration (FDA) in the United States is different. See

also www.gmdnagency.com for detailed classifications of subtypes of medical devices.

The market for medical devices in recent years has experienced strong growth driven by both
social and technological developments and is very attractive for companies and their investors.
The UK has a good record in introducing new medical devices based on new technologies and is
home to more small medical device companies than any other European country’. The growing
demand for innovative, more effective clinical treatments and medical technologies is evident.
However, the path to success is often unclear in a market beset by complex regulation and
procurement procedures. Many of the frequent failures of small businesses in this market are due
to insufficient knowledge of how to commercialise their technology and the most appropriate route

to market for new medical devices.

'http://www.mhra.gov.uk/Howweregulate/Howwemakeregulatorydecisionsaboutmedicinesandmedicaldevices/index
.htm
2 http://www.eucomed.org/~/media/pdf/t|/2008/portal/aboutindustry/medtechbrief2007.ashx
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This report aims to outline some of the current key issues in the commercialisation of medical
devices and to assist companies that are seeking to develop new products for the healthcare
market. Healthcare market procurement and device regulation are complex areas and will vary
markedly for different medical devices and different company situations. They can also change
at any time. For these reasons all information in this document is for overall guidance
purposes only. Specific information relevant to the reader’s particular circumstances

should be sought and expert advice taken as needed.

The key areas for successful medical technology commercialisation are route to market, regulatory
compliance and successful product development. Each of these activities needs to be planned and
managed in parallel for success. Overlaid on these areas are decisions around manufacturing and
financing medical devices. All of these topics are dealt with in separate sections below, with

information concerning further sources of advice.

J514 January 2010
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2 Key Issues in Successful Commercialisation

The successful development of a medical device, from concept to profit, is achieved through the

parallel management of three highly interdependent activities:
m product development and manufacture (including Intellectual Property (IP) protection);
= regulatory approval; and
m  marketing and sales/route to market.

These activities do not follow sequentially from each other, but should be planned and undertaken

in parallel to minimise cost and timescales and to maximise chances of success.

Few technologies create or define their own markets and a common failing of new product
developments is an insufficient focus on market need, true market size and a realistic assessment
of the real benefits of the product in comparison with alternative technologies or approaches. The
assessment of the benefits of a particular medical device is seldom simple. It needs to take
account of the impact on the wider delivery of healthcare as well as the direct benefits to the user
or patient being treated. Although new products can assist cost control through delivery of
efficient methods for diagnosis, treatment and health management, the real cost benefit may arise
in a different organisation or part of the organisation from the one that makes the purchase. This
may therefore require more evidence to satisfy purchasers who may need to be engaged in more

complex contractual models to be able to share such benefits.

Medical technologies are highly regulated in all major countries and a good understanding is
needed of the regulatory framework for each of the countries where product introductions are
planned. Regulatory requirements will have a direct impact on the development process. The
procurement processes and procedures of major purchasing organisations such as the NHS® in the
UK and Insurers in the US are very complex. A good understanding of these and their
requirements for information on clinical efficacy and cost effectiveness will underpin the chosen

approach to sales and marketing.

Product development and manufacture need to incorporate good design and quality principles to
meet both customer expectations and regulatory requirements. There are a number of quality

standards that are specific to medical technologies and devices, some of which are mandatory.

3 Taken here to be the publicly funded collective national health services in England, Scotland, Wales and Northern
Ireland, unless otherwise stated.
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A key requirement is to have a team with the core skills and the management leadership to deliver
the development and commercialisation of the new product. As the product develops, the team
will need to ensure that the business case is defined, the route to market selected and the

necessary finance is in place when needed.

Each of these topics is covered in more detail in later sections, with the key topic of the markets

for medical devices in the following section.
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3 The Markets for Medical Devices

The medical technology industry, encompassing medical devices and medical engineering, covers
an extremely wide range of products from wheelchairs, bandages and scalpels to scanners, robotic
surgical equipment, orthopaedic implants and tissue-engineered skin. It is estimated that there
are at least 10,000 different families of medical device types and, given variations in the features
of each of these device families, over 400,000 different medical devices may be on the market.
Some devices meet niche healthcare requirements while others are in widespread use. This
section outlines the key markets for these products and the industries that supply them. Section 4

explores the key purchasers of medical devices.

3.1 Market Size and Structure

Current estimates of market value and growth rates vary quite widely according to the information
source and all are based on pre “credit crunch” data. Overall, demographic trends and increasing
wealth are expected to fuel continued strong growth in healthcare and medical devices. The

figures provided below provide an overview of the sector.

Overall healthcare expenditure is strongly linked to the wealth of each nation (GDP per head) and

grows as a percent of GDP with growing wealth as shown in Figures 1 and 2.
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Figure 1: Healthcare Expenditure in OECD countries (2006 as % of GDP)*

18.0

16.0

14.0

12.0

10.0

8.0

6.0

4.0

2.0

Figure 2 The World Market for Medical Devices (2005)°
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* www.oecd.org/document/16/0,3343,en 2649 33929 2085200 1 1 1 1,00.html
5 www.eucomed.org/~/media/C32697FE46644F76BE3EED1835CF58DC.ashx (for more recent data, although

incomplete, please see: http://www.eucomed.org/)
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The largest single healthcare market and market for new medical devices, is in the US, with
expenditure of more than twice the European average per capita. The UK accounts for around

11% of the European market and 3% of the global market.

Until the economic downturn in mid-2008, the growth rate in the European market was estimated
as 5-6% per annum. Most observers expect this rate of growth to continue or accelerate (see

below for key drivers).

Some overseas markets have experienced significantly higher growth rates than Europe in recent

years, with the Chinese market recording growth close to 11% per annum until 2008°.

3.2 Medical Device Sub-sectors

The market has many niche product lines, each representing a modest market share.
Globally, the major market segments include:

m  Cardiology m Respiratory
m  Orthopaedics m  Endoscopy
= Wound care m Infection control

= Surgical instrumentation and neurology Mobility aids and fitness equipment

= Ophthalmology and hearing aids m Hemostats, tissue sealants, tissue

_ adhesives and biomaterials
®  Drug delivery

Market segments where the UK has significant strength have been identified (in decreasing order
of size) as: in-vitro diagnostics; orthopaedics; imaging; respiratory/anaesthetics; advanced wound

management; and radiotherapy’.

3.3 The Medical Device Industry

The market for medical devices is characterised by the presence of a small number of very strong
global companies present in most regions and segments. These multinationals have been
consolidating their market positions as a result of recent mergers and acquisitions of medium sized
companies. In comparison with the pharmaceutical industry, the larger companies have less
overall market share and there are large numbers of smaller companies. This may signal that

there is significant consolidation to be expected in the industry in coming years, or there may be

® www.espicom.com
7 http://www.abhi.org.uk/uk market/hitf.aspx
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structural differences driving behaviour. Eucomed estimates that there are approximately 11,000
medical device companies in Europe of which more than 80% are Small and Medium Sized
Enterprises (SMEs). Over 2000 are registered in the UK.

The annual sales of the top ten medical device companies are as shown in Table 1 for 20078,

Table 1: Top Ten Medical Device Companies by Global Sales (2007)

Johnson and Johnson $21.3 billion
GE Healthcare $16.99 billion
Siemens Medical $14.35 billion
Medtronic $12.93 billion
Baxter Healthcare $11.26 billion
Covidien $10.03 billion
Phillips Medical Systems $8.93 billion
Boston Scientific $8.35 billion
Roche $7.99 billion
Becton Dickinson $6.54 billion

Many of these top companies have a significant presence in the UK.

3.4 Market Trends and Drivers

In the developed world, growth in the healthcare and medical technology industries is being
driven by a number of economic, technical and social factors. For example, the ageing population
is expected to bring the requirement for longer-term care along with the expectation of improved
quality of life; whilst at the same time putting increased pressure on tax systems and staffing
levels. Technological developments continue to present new possibilities for diagnosis, treatment
and care, which may reduce costs, but which often increase expectations of improved care
outcomes — possibly at higher cost. Increasing medical device regulation and pressure to contain
costs by healthcare providers could slow the growth of the sector, though better predictive
medicine and earlier diagnostic testing can reduce overall healthcare costs by changing healthcare

pathways — accelerating some sub-sectors at the expense of others.

8 MX May/June 2008 edition - http://www.devicelink.com/mx/archive/08/05/news1.html
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3.4.1 Economic Drivers

The main economic driver is the need to minimise costs for a given level of healthcare outcome.
This is especially apparent within the publicly funded health services, but also applies to the health
insurance sector. In Western economies there is very significant upward pressure on health costs.
To date this is mainly the result of increasing wealth, but in future the impact of an increasingly
aged population, combined with a significant increase in obesity and diabetes is expected to raise
cost pressures significantly. Healthcare costs are a major political issue in the United States where
a high proportion of healthcare for the elderly is funded by government. Cost containment is
underpinned by technologies and procedures that reduce hospital stays, shorten procedures and
improve future outcomes. Key areas highlighted for a positive impact on health at lower cost

include:

Minimally invasive procedures — The number of outpatient surgical procedures is expected to
increase further. In the United States over 60% of elective procedures are performed as

outpatient surgeries and by 2020 this is expected to reach 75%°.

Earlier diagnosis — There is increasing pressure on the UK’'s NHS purchasers (and purchasers
worldwide) to shift processes from a ‘late disease’ treatment model to an ‘earlier diagnosis’ and
prevention system. This is aimed at creating longer term NHS cost savings. The NHS 18 week
project and its technology element seek cost savings via time compression of the diagnostic

sections of clinical pathways to minimise the extent of interventions'’.

Move to point-of-care diagnosis systems — Transferring diagnosis to the GP’s surgery not
only aids earlier diagnosis but also minimises healthcare referrals and creates cost savings in

patient handling and management.

Transfer of some services from the healthcare system to the retail sector — The retail
sector is already involved in the provision of hearing aids and also provides a range of diagnostic
tests. More services and products will be offered by the private sector and often in a retail

environment.

Increased care and assistance in the community and at home - This can reduce

healthcare costs and enhance quality of life benefits to the patient.

% http://brighamandwomens.staywellsolutionsonline.com/RelatedItems/1,2855
10 www. 18weeks.nhs.uk/content.aspx?path=/achieve-and-sustain/Technology-and-equipment
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3.4.2 Social Drivers
Social drivers help determine which technologies may be required and play a role in the success or
failure of a medical device. The perception of any product is critical to its acceptance by the

medical and patient communities. Social factors include:

Ageing population — Improved life expectancy increases the demand for health technologies
and increases the potential market for medical devices. The ratio of health and social care staff
available to care for older patients will decrease. A demand for equipment that is easier to use by

older staff/carers may also arise.

Increasingly empowered patients — There is an increasing demand from patients for
information and active participation in their healthcare choices. Companies need to be aware of

the positive and negative effects this may have on their business.

Safety issues and concerns — Safety issues are key factors in device acceptance, particularly
where a device provides a safer alternative to current practice. Reduced risks of repeat surgery,

infection or other side effects are very attractive to health professionals and patients.

3.4.3 Technology Drivers

There is a continuing flow of scientific and technological developments that provide opportunities
to address the current economic and social drivers. A successful product will match an identified
need with a technological solution at an appropriate price for the user. The degree of novelty of a
device and/or its application will greatly affect its route and time to market — increased novelty
may increase the potential market but will typically increase the regulatory hurdles (particularly in
the US) and hinder its ease of acceptance by user communities. Current technology drivers

include:

Miniaturisation — As well as being a general technology trend, miniaturisation and developments
in nanotechnology will play a significant role in medical devices, and will have a particular impact

on implantable devices and minimally invasive procedures.

Telemedicine — i.e. technology-enabled diagnosis or treatment from a location that is remote
from the patient and condition management, especially when delivered using standard

communications and consumer electronics technologies.

Robotics in surgery and image-guided surgery — Parallel developments in robotics and
imaging are improving surgical methods, enabling minimally invasive procedures to be delivered

with shorter hospital stays.

J514 January 2010
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Imaging — Imaging supports both diagnosis and healthcare treatment/management. Novel
imaging techniques and new software tools are able to improve image capture and quality and, in

some cases, replace previous diagnostic techniques.

Convergence of devices and the life sciences — The combination of physical, electronic and
mechanical devices and biologically active substances is providing new products in many areas
including; novel drug delivery methods, ‘lab-on-a-chip’ based diagnostics, improved coatings on

implants and tissue engineered devices.

Advances in diagnostics to customise patient therapeutics — This ranges from customised
care plans to genetically-based treatment regimes (pharmacogenomics) and monitoring the usage
of therapeutic treatments. The aim is to reduce invasiveness of therapy, to ameliorate particular

healthcare pathways and to enhance migration towards primary care settings.

While all of the economic drivers provide incentives to develop new products to aid both the
delivery of healthcare cost containment and improved healthcare services, they also lead to an
increase in the volume of innovators. The current market climate is extremely competitive;

competition is high for grants, investment and especially for customers.

3.4.4 Policy Drivers

Public healthcare policy — the UK Government has put in place National Service Frameworks
for improving specific areas of care such as stroke prevention and rehabilitation, heart disease,
cancer, diabetes, mental health and care for the elderly. Targets have been set for the reduction

of hospital care acquired infections in hospitals.

Changes to healthcare working practice — Following the report by Lord Darzi on High Quality

Care, Strategic Health Authorities will have a legal duty to promote innovation®®.

Changes to healthcare payment policy — Payment by Results (PbR) is a rules based system

for paying NHS provider organisations. Payment is linked to activity and adjusted for case mix.

Implementation started in 2005 and is being progressively rolled out?.

1 http://www.dh.gov.uk/en/publicationsandstatistics/publications/PublicationsPolicyandGuidance/DH 085825
12 http: //www.dh.gov.uk/en/managingyourorganisation/financeandplanning/NHSFinancialreforms/DH 900
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4 Procurement and Evaluation Processes

The procurement and reimbursement processes operate in different ways in different markets.
The NHS procurement system is very complex with many different organisations involved. A
medical device must be CE marked before it can be sold in the United Kingdom or elsewhere in
Europe. Evidence of effectiveness will generally be needed before procurement of a new product
proceeds. The NHS has a number of organisations involved in evaluating the potential impact of

medical devices. In the USA, the FDA is key to market access.

4.1 General Issues

Gaining regulatory approval for medical devices before sale is essential. It must be planned into
the development process from the outset. The two key regulatory regimes relevant to the
majority of manufacturers are those of the Medical Device Directive in the European Union and the
Food and Drug Administration in the US. Both are outlined below, and it is important to

understand that they differ in both their purpose and processes'>.

The regulatory processes are designed to ensure the safety, performance and consistency of a
product, not just during the product development process, but throughout the product’s lifetime.
It is important that all stages of device development, sale and use (i.e. design, development,
manufacture, labelling, use, monitoring and disposal) are assessed and comply with the
regulations for all the territories into which it is to be sold. The more complex, novel or invasive

the device the more stringent the regulations.

It is important to understand the regulatory life cycle and align this with product development and
sales plans from the outset. Mistakes in the submission of approvals of medical technologies may
lead to failure in the market place and discussions with regulatory bodies in the product concept
phase can lead to savings in time and money. A well organised regulatory plan can combine
product testing with alpha clinical trials (see Section 5.4) and the product design should cover the

regulatory requirements of all target markets to maximise the potential of any trials undertaken.

One aspect to consider early in the product development process is the balance between the
intended use of the product and the level of regulation required. For example, a lower level of
regulation (and therefore less clinical assessment) is required for a non-invasive imaging tool that

leaves diagnosis to the clinician than for an imaging tool that also provides automated diagnosis.

13 Regulations can change and the details provided here are only a brief outline and a snapshot of current
processes. Links to the regulatory authorities mentioned are provided and product developers should consult them
to determine the regulatory requirements appropriate to their specific product(s).

J514 January 2010
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However, whilst making the choice to develop a device with lower regulatory requirements may
enable the product to be brought to market more quickly, it may also mean that it is less
differentiated from existing technologies or procedures. More significantly, robust clinical claims
based on in-depth trials, can create a more compelling rationale for procurement and a
competitive advantage over existing or alternative solutions. A range of alternative regulation
versus competitive advantage scenarios should be considered, and more than one may be
implemented across different markets and/or application areas. It may be desirable to aim for
applications with lower regulatory requirements at first, to generate revenues, while planning for

higher regulatory applications in the longer term.

The approval processes for each geographical market should be considered independently both in
terms of paperwork, device classification level and clinical evidence required. The MHRA is
considered to have an easier approval process than the FDA but the stringency of a US application

can prepare the way for applications for approval in other markets.

A supplier of a new device needs to understand the entire procurement process for their product.
Most importantly, both the key purchasing influencers (e.g. clinicians) and the key purchasing
decision makers (e.g. departmental managers or hospital directors) need to be identified. While
clinician support is usually vital for a new product, the clinician may not be the ultimate purchasing
decision maker, even if they present themselves as such. Furthermore, although a small number
of sales may be possible by working closely with users and purchasers at a local level, especially
during product trials and obtaining sales to medical research groups, this may not be an effective

route to long term high-volume sales.

Procurement factors apply to all healthcare markets but each national market will have its own
features and will require a detailed level of understanding. The European market falls under a
single regulatory regime (see Section 5.1), which eases the route to market, but the local
procurement processes for each country in Europe differ. It is critical to understand the local rules
on marketing activities with respect to regulatory compliance procedures to ensure that the
product is not being marketed illegally. The US not only has a different regulatory process (see
Section 5.2) but also has a complex array of healthcare players and purchasers. Purchasers are
significantly influenced by the procurement policies of the medical insurance industry and by the
US government, which funds a large proportion of US healthcare (covering around 25% of the
population) through the Medicare and Medicaid programmes. Evaluation of new devices is

generally needed before market acceptance. (Advice on UK evaluation processes is given below).

J514 January 2010
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Many new UK-based medical device companies initially focus on the UK market. The NHS is not
only the majority provider in the UK market (supplying around 80% of UK health needs) but is
also reputed to be the world’s largest healthcare supplier. However, the presence of a large
healthcare provider can lead to the assumption, by potential NHS suppliers, that the NHS acts as a
single purchasing unit. This is not the case. The NHS is a large and complex organisation and its
procurement processes reflect this. Different processes exist for the procurement of medical
devices depending on, for example, device complexity, innovation and risk, price and volume; with
some decisions made at national level and others at NHS Trust, individual hospital, department or
consultant levels. There are different procurement organisations in England, Scotland, Wales and

Northern Ireland.

The key stakeholders in NHS and US procurement processes are outlined below.

4.2 NHS Procurement Pathways

In England, NHS trusts can currently purchase products through a number of routes including**:

national framework contracts negotiated by the NHS Purchasing and Supply Agency;
= national framework agreements managed and negotiated by NHS Supply Chain;
m individual trusts’ local contracts;

m consortium contracts, where a group of trusts work together to negotiate contracts — this
has been developed into the establishment of collaborative procurement organisations;

and,
m pan government contracts.

Products to be supplied under prescription (FP10) by nurses or doctors suppliers (via the Drug
Tariff) require approval by the NHS Business Services Authority (NHSBSA) before they can be
made available. Categories include bandages, dressings, incontinence appliances and stoma
appliances. More information is available from the NHSBSA and an application form can be

downloaded from www.nhsbsa.nhs.uk/PrescriptionServices/2305.aspx.

The NHS Purchasing and Supplies Agency (PASA) www.pasa.nhs.uk currently acts as a centre for

advice and policy, strategy and direction of procurement within the NHS. The agency contracts
for products and services which are strategically critical to the NHS on a national basis. It also

acts in cases where aggregating purchasing power will yield greater economic savings than those

14 Ref http://navigator.nic.nhs.uk/documentDetails.aspx?backtext=A-Z%?20Directory&docld=10
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achieved by contracting on a local or regional basis. Its focus is to provide the best competitive
price possible for procurement for the whole of the NHS. Each of the other UK countries has their

own supply organisation (i.e. Scotland, www.hfs.scot.nhs.uk/; Wales, www.whs.wales.nhs.uk; and

Northern Ireland, www.hscbusiness.hscni.net/).

The vast majority of medical device suppliers are listed on the NHS supplier information database

(NHS-sid) www.pasa.nhs.uk/sid which is hosted by PASA. The database holds suppliers’ details

and other prequalification information and is made freely available to NHS users. Listing on the
database is not a pre-approval or a guarantee of business but acceptance on the database

removes some of the groundwork necessary to start supplying to the NHS.

The NHS and Department of Health (DH) launched a new commercial operating model in May
2009%. In 2009/10 Regional Commercial Support Units (CSUs) will be established to work in
harmony with the NHS Supply Chain. Local procurement hubs will be realigned with Regional
CSUs to ensure that the NHS Supply Chain can maximise its potential. Some of the functions of
NHS PASA will be moved to Regional CSUs and upon completion PASA will be closed and
efficiencies realised. Key NHS PASA sourcing activities will be integrated with Office of
Government Commerce (OGC) buying solutions (OGCbs), including the NHS-facing buying arm,

contributing to the Treasury's requirements to aggregate public sector spending power.

The new DH Commercial Centre will be the Procurement, Investment and Commercial Division
(PICD). The new Division replaces the Commercial Directorate and Private Finance Unit. A new
Strategic Market Development Unit (SMDU) will work alongside PICD and will take responsibility

for leadership and support to commissioners in market analysis and market making.

Entrepreneurial skills are to be attracted into CSUs to stimulate local economies through active
commissioning, service provision and support for procurement and uptake of innovative new
technologies developed by industry, both locally and those channelled via national initiatives such
as the National Institute for Health Research (NIHR).

The overall system will be overseen and supported by PICD in DH, informed by the National
Procurement Council to foster greater coherence and innovation in the supply of goods and

services.

15> “Necessity - not nicety: A new commercial operating model for the NHS and Department of Health”

http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/DH 098876
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4.3 Reimbursement in NHS

Understanding how healthcare providers are reimbursed is important for suppliers, to enable them

to better describe the benefits of a new healthcare technology.

Payment by Result (PbR) links payments to NHS providers to the activities they deliver. Tariffs are
set on the basis of Healthcare Resource Groups. A Healthcare Resource Group (HRG) is a group
of health-related activities that have been judged to consume a similar level of resources. For
instance, there may be a number of different knee-related procedures that all require similar levels

of clinical care and take a similar duration. They may all be assigned to one HRG.

The system of HRGs and the associated Grouper software have been developed by the Casemix
Service'®. HRGs are used as a means of determining fair and equitable reimbursement for care
services rendered. HRGs are consistent ‘units of currency’ used to support standardised

healthcare commissioning across the service.
This enables the NHS to:
m support activity costing, to inform national tariff setting processes;

m collect patient activity information, to ensure that providers are paid for the services they

deliver;
m provide information to support epidemiological studies and service planning.

For every patient episode (a period of care under one consultant), the patient is assigned an HRG
code using the Grouper software. Grouper translates diagnosis or disease classification usually
based on the International Classification of Diseases system ICD10' and procedure classification

based on operation procedure codes (OPCS)*® into an HRG.

4.4 NHS Technology Evaluation

The clinical effectiveness of medical devices is not reviewed to any substantive level at CE marking
stages as the regulation process is primarily focussed on product safety. Evidence supporting
claims of effectiveness is generally required before sales can be made and suppliers will normally
have to provide this evidence. Several NHS organisations have been established to undertake
evaluation of technologies or are involved in technology assessments as described below and

shown in Figure 3.

16 www.ic.nhs.uk/casemix
17 http://apps.who.int/classifications/apps/icd/icd10online
18 http://www.connectingforhealth.nhs.uk/systemsandservices/data/clinicalcoding/codingadvice/fags/opcs-4.5
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Figure 3 NHS Procurement and Product Evaluation Pathways
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*These bodies are set to change in 2009. See section 4.2.
Centre for Evidence-based Purchasing

Within PASA the Centre for Evidence-based-Purchasing (CEP) www.pasa.nhs.uk/cep provides

evaluation information on relevant products. CEP aims to underpin purchasing decisions by
providing objective evidence to support the uptake of useful, safe, innovative products and related
procedures in health and social care. Suggestions to CEP concerning which products should be

evaluated are made by NHS stakeholders. The number of products that the CEP can study is
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limited. Potential projects are evaluated and scored based on a humber of factors relating to the
overall potential impact that the project may have. Only products that have already received their

CE mark are evaluated.

The National Institute for Health and Clinical Excellence (NICE) is an independent

organisation responsible for providing UK guidance on the prevention and treatment of ill health.
NICE provides guidance in three areas:

(1) health technologies guidance on the use of new and existing medicines, treatments and

procedures within the NHS;

(2) clinical practice guidance on the appropriate treatment and care of people with specific

diseases and conditions within the NHS; and

(3) public health guidance on the promotion of good health and prevention of ill health for
those working in the NHS, local authorities and the wider public and voluntary sector. See

http://www.nice.org.uk/ for details.

New and existing medical devices can be assessed by NICE which publishes technology appraisals
that provide recommendations on their use. The Centre for Health Technology Evaluation is the
main body within NICE responsible for medical device assessment. Their reviews, based on
clinical and economic evidence, assess device effectiveness and value for money. NICE
recommendations are not mandatory for the sale of approved and licensed devices, however, a
positive recommendation from NICE supports the sales process as the NHS is legally obliged to

fund and resource medicines and treatments recommended by NICE's technology appraisals.

Developers who wish to put forward their unapproved device for consideration should approach
the National Horizon Scanning Centre!®, which is responsible for advising the Department of

Health on key new and emerging healthcare technologies.

All NICE technology appraisals and recommendations are published, and current guidelines should
be reviewed as a source of information for device development and market and competitor

analysis.

The NHS Technology Adoption Centre (NTAC)®® was launched in 2007. NTAC focuses on
technologies which are innovative and already have a body of evidence for improved patient

outcomes or efficiencies but which have not been adopted by the NHS. Its mission is to overcome

19 hitp: //www.pcpoh.bham.ac.uk/publichealth/horizon/index.shtml
20 www.technologyadoptionhub.nhs.uk
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the barriers to adoption by the NHS of technologies that have demonstrated clear benefits. It
works to identify technologies that will provide cost effective improved patient outcomes in the
NHS. NTAC works with Trusts to sustain implementation of new technology and identify changes

in the healthcare pathway or services that may be needed.

An approved project requires a commitment from the NHS to procure the device. This process
generates a business case template that can then be used by other clinicians and health care staff
that may otherwise be too busy to prepare them. The commissioning process may resolve issues
that ease entry into the supply chain. For each project a Technology Adoption Guide will be
produced that describes the main barriers to adoption and the steps to be taken to overcome

them.

A key issue identified by NTAC is that researchers and industry often fail to understand the
difference between clinical efficacy and clinical utility. Clinical utility involves understanding the
wider impact of a technology on working procedures and practices and the overall benefit of the
adopted technology to the system. Developers of new devices can sometimes involve the wrong
users and omit commissioners such as PCTs as stakeholders. The impacts and disruptions on
healthcare pathways may not be immediately obvious and different users may require different
evidence to support any purchase or to change how they deliver their services. Supplier's
websites will need to be designed to satisfy a variety of user enquiries and allow them to easily
find the information they need. The technology often needs to be described by its likely adoption

issues in the NHS. The Adoption Centre works closely with NICE.

The Health Technology Assessment Programme (HTA)?! is delivered through the National
Institute for Health Research. It produces independent research information about the
effectiveness, costs and broader impact of healthcare treatments and tests for those who plan
provide and receive care in the NHS. The NHS, government departments and academic research
committee propose topics for HTA commissioning. The appraisals are published and can be used

in a similar manner as the NICE recommendations described above.

The Multidisciplinary Assessment of Technology Centre for Healthcare (MATCH) can assist in the
methodologies required to undertake supply side health technology assessments through the
provision of software and tools that help predict sales volumes and the value of treatments. See

www.match.ac.uk for details.

2 http://www.ncchta.org/
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4.5 US Procurement Pathway

The US system procurement process is different from that in the UK, with the medical insurance
industry being one of the major influencers of procurement policies and processes. For both sales

purposes and for gaining FDA approval, it is almost essential to have an office in the US.

In the US, insurance reimbursement is the mechanism for the majority of healthcare sales,
including medical devices. Failure to understand the process and economics of healthcare
technology purchasing can transform a successful innovative technology into a commercial failure.
One of the most significant issues in selling medical technologies into the US market is the
requirement for an insurance reimbursement ‘Current Procedure Terminology’ (CPT®) code that
identifies procedures, sub-procedures and equipment. Without an appropriate code the
healthcare provider cannot reclaim costs from the insurer. These codes apply to all equipment in
the US medical system, from bed sheets and scalpels to CT scanners and pacemakers. New
devices require new codes to identify the technology for the insurers. The process of acquiring

new codes requires interaction with either the American Medical Association (www.ama-assn.org)

or the Centre for Medicare and Medicaid Services (www.cms.hhs.gov). A new application,

depending on the device type, can take between one and three years to be approved.

Management of the purchasing process can be eased by using key opinion leaders within the
clinical investigator community to interact with insurer and coding bodies. These individuals can
champion your product and facilitate the reimbursement code allocation process. An interaction
with specialist medical groups by informal and formal means also help to create links between
clinicians and the product. Insurers place high value on data published in reputable, peer-
reviewed journals and on the analysis of cost effectiveness of a new device or procedure in
delivering treatment compared to those currently in use. It is essential to disseminate articles and
publications to key decision makers in the healthcare industry, both clinicians and managers, on a

regular basis.

Sales to the US can be severely curtailed by the misuse of the ‘investigational use only’ category
(the Investigational Device Exemption (IDE) — see Section 5.2) allowed by the Food and Drug
Administration (FDA). This allows the distribution of new devices to clinical researchers for
assessment prior to gaining full FDA approval. If the equipment is utilised in any way for the
treatment of patients it may result in a ‘denial of sale’ declaration by the FDA which can be very

difficult to overcome.
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5 Regulatory Approval

5.1 The EC Medical Device Directive

The UK has implemented the EC Medical Device Directive, which applies to all medical devices
including in vitro diagnostic devices sold in the EU. The Directive places obligations on

manufacturers to ensure their devices are safe and fit for the intended purpose.

A medical device, in European regulatory terms, is defined as “any instrument, apparatus,
appliance, material or other article, whether used alone or in combination, including the software
necessary for its proper application intended by the manufacturer to be used for human beings for
the purpose of diagnosis, prevention, monitoring, treatment or alleviation of disease, handicap or

bodily process”.

The Medicine and Healthcare Products Regulatory Agency (MHRA), which is responsible for the EC
Medical Device Directive in the UK, was established to ensure medicines and medical devices
operate at acceptably safe levels. It makes assessments and judges what action to take to protect

the public from risk.
A typical approval process involves the following steps:

1. The manufacturer confirming that the product is a medical device and determining the

correct device classification.

2. Conducting relevant tests and clinical trials (if necessary) to demonstrate compliance with

the requirements laid out in the relevant directives.

3. Compliance assessment of the manufacturer/device by an EU Notified Body for medium

and high risk products.

4. Registration of low risk medical devices and all in vitro diagnostic products in the country

where the manufacturer/representative is based.

5. Placing of the CE Mark on the product by the manufacturer based on Notified Body

assessment or registration.
6. Post-marketing vigilance and monitoring of the device in use.

If a device has multiple uses, each application requires appropriate classification and assessment.
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The requirements for clinical evaluation have been revised in an amendment to the Medical
Devices Directive®. According to Clause 1.1, Annex X of the amending MDD 2007/47/EC, medical
device manufacturers in Europe must provide a formal document, referred to as a Clinical
Evaluation, irrespective of the classification of the medical device in question. A manufacturer can
use his own clinical data for the evaluation or he can make use of comparable medical devices. If
an initial clinical evaluation concludes that an innovative or substantially modified medical device
cannot be fully evaluated regarding its clinical effectiveness and/or safety, the medical device

manufacturer will need to perform a clinical investigation to generate appropriate clinical data.

More information on the role and processes of the MHRA can be found at:

www.mhra.gov.uk/howwerequlate/devices/registrationofmedicaldevices/index.htm

See also section 6.1 on device design.

5.2 US Food and Drug Administration (FDA)

The US Food and Drug Administration (FDA) has a wider remit and considers safety and
effectiveness of new devices through its Centre for Device and Radiological Health. The FDA
requires the company to demonstrate clinical effectiveness, provide stringent data and address the
safety and efficacy requirement of the product (www.fda.gov). The FDA definition of a medical
device is different from that used by the MHRA.

2 http://www.lrga.co.uk/downloads/public/other/CIN%20 changes%20to%20MDD%20Directive.pdf
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FDA Medical Device Definition”

If a product is labeled, promoted or used in a manner that meets the following definition in section
201(h) of the Federal Food Drug & Cosmetic (FD&C) Act it will be regulated by the Food and Drug
Administration (FDA) as a medical device and is subject to premarketing and postmarketing

regulatory controls. A device is:

"an instrument, apparatus, implement, machine, contrivance, implant, in vitro reagent, or other
similar or related article, including a component part, or accessory which is: recognized in the
official National Formulary, or the United States Pharmacopoeia, or any supplement to them,
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 intended to affect the structure or
any function of the body of man or other animals, and which does not achieve any of it's 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 any of its primary

intended purposes."

The FDA approvals procedure is more complex than the MHRA and is considered to be one of the
most difficult regulatory regimes to comply with. There are various ways to receive approval for
sale depending on the device classification awarded by the FDA. To market a classifiable medical
device in the US, the minimum requirement is the submission of a ‘510k" application (Pre-Market
Notification), 90 days prior to the commencement of marketing activities. The 510k application is
the easiest and quickest way to gain approval and requires the manufacturer to claim ‘substantial
equivalence’ to a medical product legally marketed prior to 28 May 1976 or to another approved
device. For ‘substantial equivalence’ to be found, the device is required to have the same
technological characteristics, with the same intended use, and if any technical differences occur,
the applicant must have evidence to demonstrate that the changes do not affect the safety of
such a device. If a 510k is granted, no further testing or assessment is required. The higher
regulatory level is Pre-Market Approval (PMA), where the FDA requires significant data input from
the manufacturer on the clinical performance of the device. This may require larger scale clinical
trials to demonstrate safety and efficacy. If a clinician is interested in using a new medical device
solely for investigational/research use on human subjects (clinical evaluation) and not for

commercial distribution, an applicant may seek an Investigational Device Exemption (IDE) from

23 http://www.fda.gov/cdrh/devadvice/312.html

J514 January 2010
23



QUO‘E@C»

YOUR TECHNOLOGY PARTNER

the FDA. The device must be registered for IDE in order to be used in clinical trials involving live
human patients in the US. These initial clinical studies can support the application for Pre-Market
Approval (PMA) or Pre-Market Notification (510k). IDE approval is also needed for any adaptation

or improvement of an existing approved and marketed device. See www.fda.gov/cdrh/devadvice

for further details.

Medical devices are split into three regulatory classifications according to their complexity and
ability to affect the safety of a patient during or after exposure to the device or treatment. Class 1
(I), deemed General Control, is the lowest level and can be described as having minimal potential
harm on the user e.g. surgical gloves. Most Class I devices are exempt from the Pre-Market
Notification and/or good manufacturing practices requirements. Class 2 (II) is termed Special
Control, and applies to devices and equipment that exceed a general requirement for safety e.g.
infusion pumps. Class II devices may have to fulfil labelling requirements, mandatory
performance standards and post-market surveillance. Class 3 (III) is the most stringent regulatory
category, for devices that have insufficient evidence to safely manage them through General or
Special Controls. This highest class normally includes devices that support and sustain life, have
significant impact on preventing impairment to human health or those that prevent a significant

potential threat to human health e.g. replacement heart valves.

Clinical evaluation of a device that has not received approval requires:

an IDE from the institutional review board that is performing the assessment;

a label stating ‘investigational use only’;

resource for continual monitoring of the study;

records and reports detailing use and outcomes of the study; and,
m informed consent of all patients involved.

This then allows the lawful shipping of the device for the use in investigational studies within the
us.

For further regulatory assessment the device is required to submit a full application for approval or
a claim for substantial equivalence to a previously marketed device. The scope of this assessment
is dependent on the complexity and intended use of the device to be approved. The FDA
approvals process is a complex and long process but it is well defined and documented for each

device classification category.
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Specific advice on medical devices can be found on the FDA website at:

www.fda.gov/cdrh/devadvice/.

5.3 Regulatory Procedures in Japan, China and India

Importing medical devices into Japan requires registration (shonin) with the Ministry of Health,
Labour and Welfare (MHLW). It also requires a physical presence in Japan. The certification
process is via the Pharmaceutical Affairs Law (PAL). PAL certification is to enhance safety
measures on products sold in Japan, to strengthen post marketing safety measures and to align
Japanese regulatory systems to prevailing international bodies. The subsidiary or sales office must
be licensed as a Marketing Authorisation Holder (MAH). This allows the MAH to be accredited by
MHLW and then an application for certification can be submitted to PAL. Accreditation is also
required from the host manufacturing country for the device. Low risk Class II devices listed in
Japan can be certified by third party test houses based on ISO 13485:2003.

The regulatory process in China and India are both under review in 2009 and are likely to change.
Currently both are highly dependent on overseas accreditation and regulatory processes. Specific

country information is available at www.ita.doc.gov/td/health/ .

5.4 Clinical Trials

Clinical investigations may take different forms. These include randomised control trials, cohort
studies, case-controlled studies or case series. The selection of study design may be dependent
on the medical device but must satisfy commissioners, regulators and users for providing the
relevant evidence for its eventual use on the market. It must have clinically relevant objectives
and endpoints, statistical significance levels, sample size justification, minimisation of bias,
identification of confounding factors, appropriate use of controls and analysis methodology that
accounts for design configuration and types of comparison. Whatever design is chosen must
reflect clinical significant outcome that offers meaningful utility for the user. ISO 14155 outlines

good clinical practice for clinical investigations of medical devices.

ISO 14971:2007 covers application of risk assessment to medical devices such as clinical data to
control residual risks and aspects of clinical performance not fully resolved by available
information. Where uncertainty exists as to whether current data are sufficient to demonstrate
conformity with the Essential Principles, discussion with regulatory authorities or a conformity

assessment body may be appropriate.
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In the UK any health-related research project which involves humans, their tissue and/or data
must be reviewed by a REC (Research Ethics Committee) prior to it commencing and applies
whether the trial is to be externally or internally funded, and/or whether the trial is to be

conducted in the UK or overseas.

A REC will review the research protocol, and other relevant project documentation, to provide an
assurance that the dignity, rights, safety and well-being of research subjects will be protected in a

research study.

In the UK, it is against the law, under the Medicines for Human Use (Clinical Trials) Regulations
2004, to start, recruit for or conduct a Clinical Trial of an Investigational Medicinal Product
(CTIMP) until there is a favourable opinion from a recognised REC (and authorisation from the

licensing authority — the Medicines and Healthcare Products Regulatory Agency, MHRA).
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There are generally two types of medical device clinical study: pre-market and post-marke

t24

The pre-market studies, known as clinical investigations, are performed to obtain safety
and performance data for use in demonstrating compliance with the regulations for placing

devices on the European market (CE marking).

Post-market studies are those where the device already has market approval (CE Mark)
and is being used for its intended purpose as part of a clinical study. The purpose of such
studies is to produce data that can support the manufacturer's claims of device
performance, clinical and cost effectiveness and benefits to patients. The clinical evidence
of effectiveness that is produced will form the basis for further marketing of the device
with the commissioners of healthcare. A secondary purpose is for the company to glean

information about the performance of the device which may lead to changes in design.

Some factors to consider when planning clinical trials are:

ensuring the trial will be sufficient to meet regulatory requirements, taking into

consideration different regulatory regimes;
robust experimental design including the correct sample size and any reference samples;

sufficient financial and staff resources (and time) to execute trials to meet regulatory

requirements;

ethics of the trial and gaining ethics committee approval if required;

access to the appropriate patient sample and the availability of such a sample;
access to appropriate clinical investigators and/or study centres;

the choice of single or multi site trials — single site trials may appear to provide a simpler
route to clinical data (e.g. requiring lower management time and resources of the device
developer) but can take considerable time to collect data from a large enough sample,

multi sites offer increased access to appropriate patients;
the independence of the trials and their likely acceptance by regulators; and

correct labelling of devices during trials.

For further information see www.ghtf.org and www.nic.nhs.uk.

24 http://www.nic.nhs.uk/Pages/Home.aspx
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5.5 ISO Standards for Medical Device Development and
Management

In addition to regulatory approval, the manufacture of medical devices is covered by ISO quality
management standards. Over and above the generic ISO 9001:2000 quality management
standard, medical device manufacture must also comply with ISO 13485:2003 and
1S014971:2000.

ISO 13485:2003 covers all aspects of quality management systems that are needed for an
organisation to demonstrate that it meets the regulatory requirements to design, manufacture, sell
and monitor a medical device. The standard supplements ISO 9001:2000 providing additional
elements related to design and process controls, special processes, traceability, record retention,
and regulatory issues that are critical for the medical device industry. The standard is used by
companies who manufacture medical devices, consultants that design, manufacture and assemble

medical devices, and medical device component manufacturers.

ISO 14971:2000 is the standard for risk assessment of medical devices. The purpose of the
standard is to provide a framework for the identification, estimation, evaluation, and reduction of
risk that might arise in the end user environment throughout the product lifecycle. Risk reduction
measures include device design to prevent potential hazards, warning and alert mechanisms,
labelling and training. The standard requires that manufacturers hold documentation to provide
evidence of their risk management processes. Manufacturers also need to include the risk

assessment of key components (including software) from external suppliers.

Risk assessment and the requirements of ISO 14971:2000 (and ISO 13485:2003) should be

planned as early in the product development cycle as possible.

NB: There are other standards that are advised or mandatory for classes of goods (e.g. electrical
goods, enclosures for hazardous environments, Electromagnetic Compatibility (EMC) testing, etc.)

that apply to many medical devices, just as they do to other goods on the market in the EU or US.
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6 Successful Medical Device Development

This section provides a very brief overview of some of the key design and manufacturing issues
facing small medical device companies. Further advice is available from many consulting firms
and publicly funded support bodies such as the Manufacturing Advisory Service (see section 11 for
further contacts). The journey from product concept to first use in man and then
commercialisation is long, complex, and fraught with difficulties. Often the genesis of the
technology is in a university or other research setting which is then “spun out” to form a company.
At this stage, it is important to understand that such an organisation will need a range of skills for
the journey ahead. If the head of the company is the founding inventor, he or she will need to be
able to seek counsel and guidance from people experienced in the process of building a new
medical device company. Ideally, the company needs to secure the services of an experienced
industry figure early on as a guide and mentor, possibly in a non-executive capacity. Such
individuals have often built companies from scratch before and know the many pitfalls. In
addition to product design and development, areas such as regulatory affairs, clinical studies,
manufacturing, quality assurance, sales and marketing will all have to be reflected in the business
plan to ensure success. Such knowledge can be accessed via consultants or industry figures keen

to work alongside fledgling technology companies.

6.1 Medical Device Design

Design is integral to the product development process and often needs to fulfil regulatory
requirements when applied in the health technology sector. The issues may influence materials to
be used, biological, ergonomic as well as more evident engineering implications that need to be
applied. The impacts may arise on manufacturing and scale up processes, product cost, and

environmental implications on how a product is used and disposed of.

Design may be used to differentiate from other products on the market. New product design may
also target safety issues or a high rate of current user dissatisfaction with existing products on the

market.

The design process should be integrated with the quality system. It can generate new intellectual
property, enhance mechanisms of consultation between different users and purchasers and
influence the product performance specifications. Design decisions can have a critical impact on
whether the commercialisation will prove ultimately successful or result in market failure. Design

reviews that also include the eventual manufacturer are a valuable component to the risk
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management process. The approach often needs to be multi-disciplinary, people-focussed and

research-based.

A recent growth area in design has concerned human factors. The push has arisen with the
implementation of IEC 60601-1-6 (2006). The subsection of the standard on medical equipment
deals with usability. In order to obtain a CE mark adherence to human factor issues is now a

regulatory requirement.

Medical device companies also need to be aware of the environment the device will be used in.
This is especially applicable when multiple devices are hooked up to patients with their own
individual alarm systems. Design needs to consider what systems and other equipment is used in
the care setting and this may require modelling analysis. Some devices may be used by patients
or carers who may not be healthy themselves and so displays and buttons and the ergonomics of
their use may also require a critical appraisal. In addition to human factors, user error needs to

be assessed along with failure mode and effect analysis.

6.2 Getting to Product Design Freeze

The development process will often have numerous design concepts at an early stage with some
options removed as the desired specifications are not met. Small companies may not possess the
requisite skill sets to take the product through to design freeze. One option is to use an external
medical technology design house, of which there are many. The decision on the design
organisation is critical. The later stages of development can be expensive and require careful
management and use of resources. The right design house may have done this before and so can
reduce overall risks. Any contractual arrangement should have milestones with agreed delivery

dates with the consequences of failure to deliver being identified.

Regular design and risk management reviews need to anticipate unexpected hurdles. These can
arise on transfer and loss of key personnel, company takeovers in the supply chain, drift from the
original product specification arising outside the formal quality and review processes and changes
in pass/fail criteria for the product. The consequences of lacking focus and not freezing design
are likely to be the over-use of resources and significant delays in delivering a product for

commercialisation.

6.3 Pilot Scale Manufacture and Scale Up

A key early decision to make is whether to undertake in-house pilot manufacture or to seek sub-
contractor(s) to undertake this task. A risk to be managed in using sub-contractor(s) concerns

revealing intellectual property relating to the medical device or health technology. Appropriate
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contractual agreements need to be in place that deal with manufacturing know-how that could
arise, as well as protection of confidentiality and eventual freedom to exploit the device or
technology. It should also be borne in mind that a novel technology may require a sub-contractor
to change their usual processes either to satisfy regulatory and quality purposes or to ensure the
successful utility of the product. The cost and agreements needed to fulfil these requirements

may also require prior discussion.

Key issues in pilot manufacture include sourcing of components that anticipate future scale-up and
having more than single sources of components within the supply chain. Regulatory requirements
will also demand adherence to appropriate standards, traceability of components and materials,
labelling and other elements that impact on the product. Non-compliance may terminate a clinical

trial and exclude entry into many markets.

Scale-up has many additional complexities. Forecasting revenues and sales that influence the
level of scale-up can be problematic. A possible option is a modular scale-up approach. This may
be high risk where the device has a shelf life or particular storage issues apply. Scale-up may also
require sophisticated facilities and new equipment. If the need arises to develop these from first
principles, design considerations and their impacts on the entirety of the manufacturing process
and layout of the manufacturing site may need consideration. The management of scale-up will
also need to contend with planned launch schedules of distributors and suppliers so as to avoid

delays in meeting the expectations of purchasers.

6.4 Intellectual Property in Medical Devices

The topic of intellectual property in medical devices is very important, especially where new
innovations are concerned. Intellectual property rights, such as patents, design rights, copyright,
Trade Marks, etc. are often critical to commercial success. General advice is available from the

Intellectual Property Office www.ipo.gov.uk; however, this area is of such complexity and

importance that specific advice is needed, tailored to the particular circumstances of a developer.
This advice will often come from patent agents and lawyers, chosen for their understanding of the

particular sector.

The Lambert IP agreements were developed for the relationship between industry and universities

but may be useful between any two parties for IP licensing purposes®.

25 http://www.innovation.gov.uk/lambertagreements/
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7 Financing Medical Device Development

This section focuses on UK public sector funding and equity funding available for supporting small
UK based medical device companies. Public sector funding of this nature is highly variable and
schemes change frequently, so this is an overview only. In-depth advice should be obtained from
business support organisations, such as enterprise agencies, Business Link, development agencies,
etc. In April 2009 the UK government Department of Business, Enterprise and Regulatory Reform
(BERR) launched a new set of Business Support Measures to replace many of the existing
schemes. These new measures and their impact on the funding landscape could not be fully

assessed at time of writing. See Business Link*® and BERR* websites for more details.

Obtaining funding from external resources is usually highly competitive. Not only must you have a
compelling innovative product idea, but it must be matched by a fully competent team. When
seeking customers, partners, grant or investment finance, the management team of an early stage
medical technology company needs to be able to demonstrate the full range of business
experience to be taken seriously. The ability to construct a compelling business case is critical.
Financial and product management skills are essential for the investor/funder to know that their
funds will be well managed; customers and exploitation partners need to know they can invest
their own resources safe in the knowledge that you will deliver what you agree to deliver. Product
development capability together with a cogent strategy, to get the product to a well researched

and defined market, is vital.

7.1 Funding for Technology Development

7.1.1 The National Institute for Health Research Invention for Innovation
Programme (i4i)

The Invention for Innovation Programme (i4i) was launched in 2008 to support industry in the

development and commercialisation of medical devices. There are a humber of funding streams.

The two most pertinent to industry are:

m FPD3a projects: These last up to 1 year and are a collaboration between at least one
industry and one research (academic or clinical) partner to determine the commercial

viability of a proposed device or technology, with the development of a robust route to

26 http://www.businesslink.gov.uk
77 http://www.berr.gov.uk/
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market and a strong, appropriate consortium being the main deliverables. Costs can be no

more than £100k in total and a maximum of 75% funding is available.

m FPD3b projects: These are of up to 3 years duration and they should build upon the
results of a completed assessment of feasibility. Collaboration between at least one
industry and one academic research partner (academic or clinical) is required. The project
will provide further evidence of the capability to deliver improved healthcare outcomes and
commercial and intellectual property exploitation. Funding to a maximum of 50% of the

total project costs and £100k-£300k per year is available.

See www.nihr-ccf.org.uk/site/callsproposals/i4i/default.cfm for up-to-date information or contact

Quotec Limited as managers of FPD3a and b (see www.quotec.co.uk).

7.1.2 Other Technology Development Grants

The Grant for Research and Development is an initiative that provides funding to help small and
medium-sized enterprises (SMEs) to research and develop technologically innovative products and
processes (not just medical devices). The scheme is available in England, with similar initiatives
running in Scotland, Wales and Northern Ireland. For more information see:

www.businesslink.gov.uk.

The Technology Strategy Board (TSB) invests in a variety of programmes and projects. They have
identified a number of key technology areas and key application areas where support for
Collaborative Research and Development will be focused, including in health technology. They
also provide funding for KTNs (including the Health Technology KTN), Innovation Platforms and
Knowledge Transfer Partnerships (KTPs) to stimulate & support innovation. For more information

see: www.innovateuk.org/.

7.1.3 Small Business Research Initiative

The Small Business Research Initiative (SBRI) is a contract to undertake research for the
government — with 100% funding. It is also very useful in that the government becomes a
customer of the business. The TSB is leading the SBRI scheme and is working on pilot
competitions with the Department of Health and the Ministry of Defence. In autumn 2008 the
Department of Health ran an SBRI competition to address a number of aspects of healthcare
associated infections, which attracted a high level of entries. Further health technology

competitions are expected. For more information see:

www.innovateuk.org/deliveringinnovation/smallbusinessresearchinitiative.ashx.
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7.2 Funding for Market Analysis/Penetration

Some regional development agencies in the UK offer funding support to help companies define the
market and assess customer needs for new products. These schemes may be targeted at priority
technology areas and may be delivered as part of their support activities for start-up companies or

high growth companies. Further information can be found via Business Link (see note 26).

UK Trade and Investment (UKTI) provide subsidised support to UK companies wishing to research
overseas markets through its Export Marketing Research Scheme. UKTI also run schemes to
provide support to companies developing and planning export activities through the Passport to

Export and Gateway to Global Growth Schemes?.

7.3 Equity Funding
Assistance with accessing investment finance is available to small companies in many UK regions.

See for example: Gateway to Investment (http://www.g2i.org/) in London or Yorkshire Forward

Access to Finance for Healthcare technologies (http://www.investinginhealth.co.uk/). Two main

sources of investment funding are available to small companies, as set out below.

7.3.1 Business Angels
These are generally sophisticated, high net worth investors who take an active interest in

particular sectors where they see opportunity for excellent returns. They also tend to understand
the risks of early stage businesses. Medical technologies is a popular area for investment from
such individuals, perhaps as a result of the UK having a strong track record in creating innovative
small companies and spending £3bn a year in publicly funded medical research which requires

further investment to reach the commercialisation phase.

A typical Business Angel is a successful entrepreneur seeking to reinvest their capital. They often
bring management experience and contacts, as well as capital, to boost the development of the
investee company. Business Angels tend to look for the following attributes in an early stage

company.
= High growth potential.
m Intellectual Property Rights (IPR).
m  Proof of principle.

m  Access to a growing market.

3 https://www.uktradeinvest.gov.uk/ukti/appmanager/ukti/ourservices? nfls=false& nfpb=true
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m Entrepreneurial flair.

There are a number of very active angel networks, often located around the prestigious
technology hubs such as Oxford, Cambridge and London. Oxford Investment Opportunity
Network is a well established and sizeable example, and the Archangels group in Edinburgh
another. The networks seek to match potentially interesting companies with investors.
Companies pay to present their ideas and the networks usually charge a fee based on the amount
of money raised as a result of the exposure. The advantage of angel finance is that such
individuals are attracted by the early stage nature of a company and will look for equity
investment at an attractive price with an appreciation of the risk. Usually, angel finance is of the
order of £50k to £2m, although there are individuals who will go further than this in exceptional
circumstances. More typically, a group of individuals get together on an investment with each
contributing £25k to £100k. Competition for access to angels is fierce and the bar is high for
success. Once one angel is involved, it is much easier to attract others but Board membership can

become an issue if representation is needed.

7.3.2 Venture Capital
The traditional route for development and growth capital for early stage medical technologies is

via venture capital. Venture Capitalists (VCs) see hundreds of business plans and invest in very
few of them — <10%. The key to success on the part of the company is to research the VC sector
very carefully to see who is actively investing in what. A 2009 report for Yorkshire and Humber®
provides a recent overview of the sector. At the present time, medical technology is seen as
potentially attractive with shorter routes to market, less complex regulatory and clinical
requirements and good upside for the right opportunity. However, many of the main VCs are not
interested in development capital as it is very time consuming on their part to do the requisite due
diligence for a relatively small investment - <£5m. Buy and build — acquire a business in the
desired sector and then add further acquisitions to it, is @ more common approach with VCs such
as 3i, Abingworth, Atlas Ventures, Warburg Pincus and others. Information about venture capital
in the UK is provided by The British Venture Capital Association (BVCA)*.

2 The Healthcare Technology Venture Market in Europe, UK and Yorkshire and Humber 2009 — see
www.investinginhealth.co.uk.
30 www.bvca.co.uk/home
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A recent presentation by a VC focusing on the early stage medical technology sector said that,
despite the current economic downturn, venture investment is still very active but there is
considerable pressure on valuation. 62% of deals this VC was involved in last year were
syndicated which brings in the need to find a lead investor who will do the due diligence and then
others will follow. For the company, having successfully found the firm to do the due diligence,
there are often other VCs who are happy to co-invest with the lead investor. The issue of Board
representation often occurs in a syndicate and this will need to be discussed, as the Board of an
early stage company needs to be small, focused and supportive. With reference to the above
discussion on angel finance, 19% of the deals the VC in question did in 2008 had private investor

or angel participation.

Venture firms are finding it much tougher to attract funding for their next investment tranche for
2009 due to current economic conditions so, wherever possible, companies should be looking for

enough finance to last at least two years.

There are VCs who are very interested in funding new, innovative medical technology and who will
invest relatively small amounts with a view to following on in subsequent investment rounds -
Technikos, Albion Ventures, MTI and MVM for example. These firms will expect the management
team to be able to clearly express the technology itself, the addressable market size, the route to
that market, why the technology will be different to existing solutions and the strengths and

experience of the management team.

VCs also expect an exit strategy. This almost certainly does not include a public listing, so trade
sale is the most favoured option and the team will need to be able to suggest who the potential
acquirers might be and demonstrate knowledge of other transactions in the same space. The
most difficult issue that will be raised during the process to VC investment will be valuation. The
management team may have to negotiate with existing shareholders when their expectations of

what the technology is worth come under severe pressure.
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8 Assessing the Market for New Medical Devices

8.1 Market Need and Product Benefits

In order to assess the market for a new medical device, both the needs and the potential benefits
of the new product must be properly understood. Desk research on patient numbers, throughputs
and system capacities needs to be combined with information from a representative sample of
those who will be involved in the technology adoption process. This should include purchasers,
healthcare professionals and patients. The aim is to understand properly what gap in the market
the product will fill, what existing market problem it is solving, and how that problem is solved or
dealt with currently. It is also important to understand why there may be a reluctance to adopt
new products, the root cause of the problem being addressed and how the new product may alter
the treatment pathways. The key issue that needs to be addressed may not be readily
discernable or may lie elsewhere in the healthcare system. Equally the benefits may appear

beyond the point of care. (See also section 9 on route to market).

Discussions with potential customers should also seek to understand any issues surrounding the
use of the device in practice, covering both ergonomic design and the potential impact of the
device on immediate and wider healthcare practices. There is an emphasis on patient involvement
in all activities related to NHS innovation, and this needs to be understood for successful product

development.

The degree of change in the work flow will determine who will be involved in the purchase and
implementation of a new device, and all opinions should be sought. The information from
potential customers not only provides input to product development but also raises awareness of

the new product.
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Needs and Benefits - Some Key Questions

What would the customer like to be able to do? | What evidence will be required to convince

?
What would they like to be able to do better | CUStOMers

(faster, cheaper, more effectively, accurately, | What priority does the problem have for the
reliably etc)? immediate customer and for others involved in

How common is the problem? the healthcare pathway?

What are the key issues in use e.g. design What are the benefits and how will healthcare

ergonomics? processes change at the point of care and

elsewhere in the system?
What is the cost of doing nothing?
What are the competitive products?

8.2 Market Size and Value

Assessments of market size and value need to be robust and realistic. Business decisions to invest
company resources in product development should be based on a sound understanding of market
size, and this holds true whether the company is seeking third party investment or is planning to

fund growth from internal resources.

A lot of information about markets is available on the Internet and from market research
companies. However for new technologies, relevant and specific data may be hard to find and,
therefore, it is worthwhile cross-checking data from a number of sources. Detailed health
statistics are prepared by the NHS®' and many healthcare authorities. Information can be
gathered from a wide range of sources - trade publications, events, personal contacts etc. The
aim is to identify the competitive advantage of your product over other products and companies or
to modify the product and its offering to ensure it has such an advantage. The competitive
environment assessment is a dynamic process that should be followed along the complete

commercialisation pathway including post product launch with continuing customer consultation.

Additional information and assistance on overseas market is available from UKTI which has
recently published reports on opportunities in Japan, China and India. See

www.uktradeinvest.gov.uk/ for more information.

31 http://www.dh.gov.uk/en/Publicationsandstatistics/Statistics/index.htm
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Assumptions will usually need to be made to provide an estimate of market size and it is useful to
compare values based on both top-down (e.g. a defensible share of an already quantified market)
and bottom-up (e.g. number of procedures per year, per hospital extrapolated to a larger market

segment) estimates.

Again, discussions with potential users, decision makers and purchasers can provide important
input into the assessment of market size. Current trends in the market must also be identified;
what are the growth prospects for the market, what are the underlying causes (increased
prevalence of a medical condition, cost containment, new or forthcoming regulation, public sector

targets etc.), and what other markets might there be for the technology/product in the future?

Where new technology companies are seeking third party investment, worldwide markets must be
considered in all market assessments; the UK can rarely provide a large enough market to support
the company growth required by angel and venture capital investors. The market structure should
also be reviewed: the structure of both the upstream supply chain and critical suppliers for the
proposed products can be important. The relative strengths and capabilities of the multinationals

and distributor companies operating in the same area are key issues.

8.3 Assessing the Competition

A common mistake made by small technology companies is to assume that because no other
company makes an identical or very similar product that there is no competition. However, in
practice the customer always has alternative options and competition can come from a range of
sources. The identified market need or problem is either currently met by an alternative solution
or it is left unsolved. Potential customers may be content with the current situation and have little
or no desire for a new solution, and the ‘do-nothing’ approach to an unsolved problem is a form of
competition. Where a new solution is desirable there may still be customer inertia and insufficient
incentives to change current practice (due to lock-in with current suppliers, cost of change,
changes to skills or processes required to enact the new solution, etc.). Competition may also
arise from potential alternative solutions that are currently in development or will be brought to
market quickly to protect a competitor's market share. Some competitive information may be
obtained at the research level through searching funded project databases on websites such as
EPSRC, TSB and i4i (via CCF section of the NIHR). Clinical evaluations may be identified on UK
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Clinical Research Network (UKCRN)* portfolio and National Co-ordination Centre for HTA™
(NCCHTA) database.

Competitive Landscape - Some Key Questions

Who are the key manufacturers of competitive products?

What are their approximate market shares?

Are there key distributors?

How do the benefits of the competitor products compare with your product?
Who holds the key patents related to competitor technologies?

Who else is doing research in this area?

The competition landscape should be understood and mapped by identifying current and potential
competitors, estimating their market shares and, where possible understanding their product
development plans. Competitive products should also be compared in terms of features, cost,
ability to meet customer needs and impact(s) on users. Patents in the target area should be

researched.

32 https://portal.nihr.ac.uk/Pages/NIHRResearchInfoStatement.aspx
33 http://www.ncchta.org/
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9 Routes to Market

When considering various routes to market, the regulatory requirements must always be
reviewed, for example, regulatory approval is required for non-manufacturers who sell medical
devices direct to some target markets. This is managed in the UK by certification through a
Notified Body to ensure the correct procedures are in place to handle complaints, safety issues
and rapid recalls. Each choice of route to market has implications on the ‘ownership’ of the
responsibility for regulatory requirements, and the responsibilities must be clearly understood by

all participants in the sales channel.

9.1 Develop, Manufacture and Sell
As a basic concept, this model often seems the simplest and most logical route for a company to

take. However, in practice the actual mechanism to achieve the successful development,
manufacture and sales penetration of a medical device is complex, time-consuming and costly as
briefly covered in section 6. When the develop-build-ship-sell strategy is applied successfully, a
company is able to build and develop a deep understanding and close relationship with its users

and benefit from controlling all aspects of the development and marketing supply-chain.

However, this is also invariably the most expensive route and brings with it a number of issues
such as how big the sales team needs to be versus what the company can afford, the lag time
between deploying the team and revenue flow and the company infrastructure to support the
commercial effort. The issues of conservatism towards changing methods and practices, having
the right trusted evidence of use for strong adoption acceleration are major factors affecting

future sales profile.

The company will be responsible for the entire regulatory process, including the ongoing
monitoring of the product in use and any liabilities that may arise. If the whole development
through to sales process can be performed cost-effectively, and with close contact with users, this
strategy can be very successful and highly profitable. However, small companies often lack the
skills, investment, cash flow flexibility, market contacts and business infrastructure to achieve
success and elect to follow alternative routes to market or sell the business to a larger company

once the concept has been sufficiently demonstrated.

9.2 Distribution Partnerships

A multi-national company serving a medical technology sub-sector will have well-developed sales
channels and customer networks for its own range of products. Piggybacking onto an existing

network is usually faster and more cost effective than creating, developing and maintaining a
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whole new sales channel and specialist sales force. However, the multi-national company will
expect the deal to be very much on their terms, endeavouring to have exclusive deals and possibly
seeking gross margins of around 70% or more on sales. The small company can put milestone
payments, geographic limitations and other terms in place to secure a more balanced deal
depending on the negotiation circumstances such as the product novelty. The multi-national
company will want to see the intellectual property and have audit rights on the small company.
Depending on negotiations, a small company may be able to use a third party such as a law firm
as an intermediary to provide reassurance to the multi-national company without revealing their

invention and trade secret.

Careful consideration should be given to the ability of the partner to provide the appropriate
services required. Formal contractual arrangements should be set up to ensure there is clarity
between the manufacturer and the distributor. Contracts vary greatly but should consider sales
targets, quality assurance, purchasing processes, returns, regulation, monitoring, marketing and
analysis, as well as break clauses, resolution of disputes and the mechanism for ending the
relationship if it is not agreeable to both parties. This relationship is expected to be mutually
beneficial and supportive with the manufacturer relinquishing a share of the final sales price to the

distributor depending on the balance of responsibility.

National and regional distributors offer a flexible sales channel in selected geographies without the
developer having to commit large amounts of capital or sign deals which give away most of the
gross margin. However, the distributor will still want a healthy margin to invest effort into the
selling process and may seek levels over 50% or more. The quality of distributors is far from
uniform, and may depend heavily on the developer for clinical support, training and marketing
material. Managing a number of distributors can be time consuming. This route is often used as
a stepping stone to either going direct or signing a partnership deal with a multi-national
company. This option is available in US, EU and smaller markets such as Australia. Operating in
Japan (as mentioned in Section 5.3) really requires the presence of a strategic partner due to the

nature of their regulatory requirements for devices.

9.3 Value-Added Re-Sellers

Value-added re-sellers (VARs) take finished products and combine or improve them before
offering the product to the customer. This approach can be appropriate when a new product
naturally builds upon the current offering presented to the market by the VAR e.g. a new surgical
tool to an operating theatre re-seller. This process is less of a partnership relationship than that

between a device manufacturer and their distributor and more of a direct customer-supplier
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relationship. The device manufacturer typically enters into an agreement whereby it sells its
equipment, to order, to the VAR and has lower regulatory obligations as the VAR provides the
regulatory monitoring for its family of products. In return, the device manufacturer surrenders a
greater proportion of the final sales price but is only required to demonstrate regulatory
compliance for device manufacture. As with using distributors, appropriate contractual
agreements are critical in establishing a solid and well considered relationship that benefits both

partners.

From the device manufacturer’s point of view, cost savings can be made on transport, storage and

sales support for product lines using both distributors and VARs.

If you sell an unfinished device or component to another firm for further processing you do not
require FDA approval. However, if your components are to be sold directly to end users as

replacement parts, a 510k application is required.

9.4 License the Technology

An alternative to developing a complete finished product is to secure a licensing agreement with
an established market player. This can be a very successful way of maximising the potential
earnings while reducing the amount of potential risk and expenditure. Licensing is considered as
one of the better commercial mechanisms for early stage medical technologies because of the
potential for gaining revenue in a shorter timescale. If an idea is deemed commercially important
it will attract strong bids from interested parties. This process requires that the intellectual
property is already protected and only discussed under a signed non-disclosure agreement.

Licensing contracts can vary enormously and important issues to consider include:
= method of payment e.g. one-off payment vs. royalties, or a combination of the two;

m staged payments against milestones for further product development — this may include,
for example, reaching some regulatory milestones;

= market segments covered by the licensee by geography and application area;

m the level of exclusivity of the licensing agreement;

m ownership and rights to future developments of the technology; and,

m allowing the intellectual property to revert to the originator after a predetermined time
and/or if the licensee fails to meet its obligations (e.g. does not develop, manufacture or

sell the device as agreed).

It is important to seek a suitable licensing partner, ideally one who shares the same market vision,

and to develop a contractual relationship that balances the needs of the licensor and licensee. It
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is also important to consider whether the technology would be better commercialised through a
number of licenses with companies specialising in different market areas and geographical areas.
The technology developer is also likely to want to continue to develop the technology and needs
to ensure they have the right to do so under the terms of the licence agreement; and must also
consider to whom they will be able to sell or licence the future developments. Companies should
take expert legal advice and consider carefully the terms of the licence and not simply accept the
first offer received. It should be stressed that a patent can be useless without the financial means

to defend it. The commercialisation model(s) must make allowance for this.

9.5 The Use of Alternative Markets

Some of the major limitations that arise as a result of the lengthy time to market and financial
resource requirements of medical devices can be reduced by exploring different markets and
application areas. Medical devices may have applications in non-healthcare markets with less
stringent regulatory requirements. These may provide alternative and possibly more profitable
markets, or offer a route to early sales and revenue with which to support the development and
commercialisation of the product in the healthcare market. Possible markets to consider include
research application markets including pharmaceutical companies, sports and cosmetic industries.

Lateral thinking may identify further and less obvious alternative markets.

9.6 Revenue Models
Companies may use a number of different routes to market depending on their in-house expertise

and the market opportunities available. They should also consider different revenue models over
and above a simple sale of equipment. If the equipment is expensive and will require significant
levels of purchasing approval that may impede sales, the manufacturer might want to consider
leasing arrangements or free installation plus a per-use charge. Sale of consumables, upgrades
and service contracts should also be considered. A revenue model that can bring early and repeat

sales can provide stability and an ongoing revenue stream for the company.

Rental revenue models such as those used in electromedical devices associated with wound-care,
can provide the added benefit of constant customer contact. Risk sharing revenue models for new
technology introductions are spreading in the US where the supplier and customer share the
financial benefits accrued. Also capped (upside number limit) and collared (downside number

limit) fixed price over population of patient episodes have been used in the wound-care sector.

J514 January 2010
44



-r h
Quote
YOUR TECHNOLOGY PARTNER

C

@

10 Common Pitfalls in Medical Device Commercialisation

Below are examples of typical pitfalls in the commercialisation of new medical technologies. The

list is not exhaustive and examples may not apply in all cases. It is intended only as a reminder of

mistakes to avoid.

Commercial Pitfalls

Purchasers/commissioners to would-be investors: Assumption that the technology will sell

itself.
Insufficient understanding of the true market need and product utility.

Insufficient consideration of the competition, in terms of competing products, alternative

solutions and the potential competitor response to any new product.
Unrealistic assessments of market size.

Failure to consider alternative, and potentially more effective, routes to market (e.g.

alternatives to direct sales).

Over-focus on the medical research market and the assumption that it will be large

enough to generate profits.

Inadequate evaluation of the product price (and insufficient knowledge of how price

affects the purchasing decision chain).

Lack of market testing at prototype or pre-production stage (as opposed to technical

testing).

Lack of understanding of customers’ procurement processes and relevant stakeholders

(e.g. assuming that clinicians are the only purchasing decision makers).
Lack of commercial experience in the management team.

Technologists acting as salespeople when not appropriate (e.g. technologists may be

suitable to sell the product to the research users but not to procurement professionals).
Assumption that the innovative nature of the device is clear to others.

Unclear ownership of intellectual property and/or assumptions about intellectual property

ownership (particularly where academic institutions are involved).
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Financial Pitfalls
m  Over-focus of resources on technical development at the expense of market development.

m  Underestimating the time and cost of product development, regulatory approval and
marketing/sales.

m Cash flow problems as a result of underestimating the time to secure sales and receive
income.

m A lack of understanding of the needs and drivers of equity investors.

A lack of understanding of the terms and conditions of government grants.
Development Pitfalls

m  Not seeking advice on regulatory approvals early enough in the product development
process.

= Not aligning product development with both regulatory and market needs.

m  Over-focus on product features that meet the needs of research users rather than
healthcare practitioners.

m ‘Over-engineered’ (and potentially expensive) product design as opposed to a focus on
ease of use, robustness in use, cost to manufacture etc.

m  Trying to design a product suitable for too many market or application areas but which, as
a result, meets no user needs effectively.

= Insufficient validation to confirm clinical utility.

m Insufficient comparison with competitor products to confirm unique selling position.
m Insufficient evidence to construct a robust economic benefit case for purchase.

m Insufficient confirmation by key opinion leaders prior to commercialisation.

= Inattention to installation, training, servicing costs.
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11 Useful Sources of Information

The following round up of useful sources of help, advice and support is based on the public
infrastructure in the UK early in 2009. It may well date quite quickly, especially as web links and
organisations change. For links to up-to-date resources please visit the Quotec website

http://www.quotec.co.uk.

=  The NHS National Innovation Centre: http://www.nic.nhs.uk

The National Innovation Centre (NIC), as part of the NHS Institute for Innovation and
Improvement, aims to accelerate the development and adoption of technology based
innovations in the NHS. The NIC aims to work with national and international partners both to
identify new technologies based on identified needs.

The NIC has developed a self-assessment and automated feedback process for healthcare
innovations. The assessment can be submitted to the NIC for further feedback and review by
NIC staff. The NIC website also provides significant information and guidance notes on
regulation, NHS procurement, IP protection and funding.

= Health Technologies and Medicines Knowledge Transfer Network (KTN):

http://healthtech.globalwatchonline.com

The KTN is an overarching UK ‘network of networks’ in health technologies and a wide source
of information and contacts. Funded by the Department for Innovation, Universities and Skills
(DIUS) and Department of Health, it was set up to bring together the views of business,
research and technology organisations, the clinical base, academia, trade associations, the
financial market and others in the medical devices and healthcare community. The KTN
provides a range of activities and initiatives to enable the exchange of knowledge and the
stimulation of health technology innovation and adoption.

The Health Technologies KTN's Statements of Clinical Need website enables clinicians to share

their clinical needs with the medical device community: http://www.clinicalneed.com/

= Maedicines and Healthcare Products Regulatory Agency (MHRA):
Medical Device Regulation is covered at:
http://www.mhra.gov.uk/Howweregulate/Devices?index.htm
A list of UK Notified Bodies can be found at:
http://www.mhra.gov.uk/home/idcplg?IdcService=SS GET PAGE&nodeld=733

m  Medical Device Directive:
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:31993L0042:EN:HTML

There are different Directives covering Active Implantable Devices and In-vitro Diagnostics:
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http://www.mhra.gov.uk/Howweregulate/Devices/ActivelmplantableMedicalDevicesDirective/in

dex.htm

http://www.mhra.gov.uk/Howweregulate/Devices/InVitroDiagnosticMedicalDevicesDirective/in

dex.htm
= US Food and Drug Administration (FDA):
FDA Centre for Devices and Radiological Health:

http://www.fda.gov/cdrh/index.html

FDA advice on taking a medical device to market:
http://www.fda.gov/cdrh/devadvice/3122.html

= NHS National Institute for Health and Clinical Excellence (NICE):

http://www.nice.org.uk

Information on technology appraisals:

http://www.nice.org.uk/quidance/index.jsp?action=byType&type=6

= NHS Purchasing and Supply Agency (PASA):
The PASA body in England, http://www.pasa.nhs.uk, this agency is currently in a process of

change and the website is not currently being updated with new information.

Centre for Evidence-based-Purchasing www.pasa.nhs.uk/cep: CEP objectives aims to underpin

purchasing decisions by providing objective evidence to support the uptake of useful, safe,
submitted and assess if a product could be entered into the NHS Supply Chain:
http://www.supplychain.nhs.uk/portal/page/portal/Public

NHS supplier information database (NHS-sid) http://www.pasa.nhs.uk/sid

For Scotland http://www.hfs.scot.nhs.uk/

For Wales http://www.whs.wales.nhs.uk/

For Northern Ireland http://www.hscbusiness.hscni.net/

m Prescription Pricing Authority (PPA):

The Prescription Pricing Authority http://www.nhsbsa.nhs.uk/prescriptions applications

proceed via http://www.nhsbsa.nhs.uk

=  US Maedical Insurance Codes

American Medical Association: http://www.ama-assn.org/

Current Procedural Terminology (CPT®):
http://www.ama-assn.org/ama/pub/physician-resources/solutions-managing-your-

practice.shtml
Centre for Medicare and Medicaid Services: http://www.cms.hhs.gov/
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m Other sources of Help and Advice
ABHI: http://www.abhi.org.uk/

Medilink: http://www.medilink.co.uk/national.html

A flourishing UK network of regional MEDILINKS now exists (Medilink UK) consisting of similar
regional groups who are interested in co-operation, promoting innovation and developing
commercial opportunities for their members.

Epsicom Market Data: http://www.espicom.com/web.nsf/structure/home?OpenDocument

Eucomed European trade association for medical technologies industry:

http://www.eucomed.org/

Manufacturing Advisory Service: http://www.mas.berr.gov.uk/

Designing Demand: http://www.designingdemand.org.uk/

Invention for Innovation: http://www.nihr-ccf.org.uk/site/programmes/i4i/

Gateway to Investment: http://www.g2i.org/

Yorkshire Forward Access to Finance for Healthcare technologies:

http://www.investinginhealth.co.uk/
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