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Medical technology companies need to address 
the key pain points faced by healthcare providers 
as they try to optimise care delivery outcomes. 
They aim to achieve this through research-led 
innovation, digitally-enabled medical technology, 
product value engineering, improved design, 
better supply chain solutions, and strategic 
collaborations that enhance the whole system. 

As healthcare becomes more personalised and 
precision-based, there is a need to integrate both 
individual data and institutional data. This requires 
both healthcare providers and medical technology 
companies to align their workflows, processes, 
and data management capabilities.

The Changing Hospital Environment:  
The Rise of the Outcome-based Model
Hospitals are facing significant financial pressures 
and resource constraints in terms of healthcare 
staff and infrastructure. There are additional 
pressures from a reduced reimbursement scenario 
in a regulatory landscape that is undergoing 
constant reforms. 

Value-based pricing/reimbursement frameworks 
are gaining popularity where payment is based on 
the outcomes delivered — both in terms of quality 
of care as well as clinical impact. Value-based 
care will be the precursor for an integrated care 
ecosystem as there is an urgent need to deliver 
enhanced results from diminished resources across 
the care continuum.

Executive Summary: 
Medical Technology Solutions 
Supporting the Optimisation  
of Care Delivery Outcomes

Healthcare providers are transitioning to an outcome-based model 
in a bid to address challenges such as budget reductions, resource 
constraints, declining reimbursement, and stringent regulatory 
reforms, while striving to deliver superior quality of care.
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As healthcare delivery will no longer be limited  
to hospitals, there is an emerging need to manage 
the health of a patient before, as well as after, care 
has been delivered. Fragmentation across various 
care settings need to be overcome and there is  
a rising importance of patient participation in  
care management.

Digitisation of hospitals facilitated by data-
enabled medical technologies will be important. 
This enables physicians to use healthcare data 
and analytics for actionable insights that support 
them in care delivery. For a patient journey to be 
digitised, the various touch points that the patient 
goes through, including pre-care, intervention, 
and after care will have to be enabled by digital 
medical technologies. Hospitals have to improve 
data sharing within and outside the hospital 
network. To achieve this, hospitals will need to 
invest in interoperability, standardisation and 
connectivity.

At the pinnacle of the digitisation process, there 
will be an emergence of smart and virtual hospitals 
that truly transform care delivery. The focus will 
not only be on data-driven care delivery, but also 
on the use of smart design and technologies 
supporting workflows and processes that improve 
the patient experience and thereby achieve high 
levels of patient satisfaction.

In the future, hospitals will serve as the hub 
supporting the integration of primary, acute and 
home care. Hospitals will also have to invest in 
business process optimisation solutions such as 
pharmacy automation, mobile asset tracking, 
patient flow solutions, remote patient monitoring, 
cloud computing and data analytics solutions. 

Strategic Challenges for Medical Technology 
Companies: The Rise of Partnering
Medical device OEMs have to look beyond 
research and development-driven innovation to 
improve profit margins as healthcare providers 
exert pricing pressures during the procurement 
cycles. Medical device solutions need to evolve 
from simplistic data generation modules to 
solutions that are able to generate actionable 
insights for clinical decision-making.

To achieve improved revenues and market 
expansion, medical device OEMs have to look at 
partnership opportunities and avenues for strategic 
collaboration, including the outsourcing of medical 
device development. This helps OEMs who do not 
have strong in-house capabilities to expand into 
new products or markets with optimised cost and 
time to market. Product value engineering and 
design for manufacturing and assembly enables 
OEMs to develop more features, provide more 
benefits, and deliver higher quality solutions, for 
the same or less cost, by incrementally altering the 
design and development process.

Supply chain optimisation is an area that medical 
device companies are exploring to increase cost 
savings and reduce inefficiencies in the product 
development and commercialisation workflow. A 
supply chain strategy that is in line with the market 
demand and customer expectation, and one that 
utilises strategic partnerships with distributors and 
providers, can be a major advantage.
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There is a growing need for OEMs to be a part of 
an integrated ecosystem — made up of academia, 
industry and government — to improve rates 
of successful commercialisation, and to reduce 
time to market. This is particularly important 
as innovation moves away from being primarily 
product-focused to both product and solution 
innovation. Clinical-led innovation will have an 
increasing role to play in identifying the latent 
needs of patients to design and develop medical 
technology solutions.

Medical device clusters and centres of innovation 
excellence provide OEMs with access to new 
business ideas, clinical trial support, venture capital 
funding, manufacturing expertise and scientific 
talent, all within a more networked context.

The future of healthcare will become more 
precision-driven as the industry moves beyond 
personalisation. Medical devices will be digitally-
enabled, supporting the integration of data from 
different care settings. In addition, the rise of 
innovative platforms will enable the ability to add 
genomic and exogenous data from a variety of 
additional sources.

The individual data from medical devices will be 
merged with institutional-level data, especially 
with the rise of the Internet of medical things 
(IoMT) and healthcare consumerism. With the 
growth of population health management, there 
will be an emergence of new business models 
that require the integration of solutions across 
consumers, providers and patients. 

Objective and Summary
Value-based care is of growing importance to 
healthcare providers as there is a need to balance 
clinical, business and financial outcomes to 
overcome the multiple challenges in the healthcare 
market. Medical technology solutions have a 
critical role to play in enabling value-based care as 
digitally-enabled devices can provide actionable 
insights for clinical decision support. An integrated 
and collaborative approach to research, design, 
development, manufacturing and supply solutions 
will be critical. Medical device OEMs will have to 
look beyond research-led innovation and seek out 
opportunities for collaboration through clinical-
led innovation driven by academic-industry-
government partnerships. 

The integration of device-generated data into 
clinical practice will have a key role to play in an 
era moving towards precision health and smart 
hospital development. Healthcare providers and 
medical device OEMs both need strategies to 
make use of this opportunity.

This white paper provides:
—  A snapshot of value-based care and its 

implications for healthcare providers and 
medical technology OEMs

—  The role of digitally-enabled medical 
technology and digitisation of healthcare to 
achieve improved outcomes

—  Various business models to drive efficiency 
including engineering solutions and 
optimisation of supply chain 

—   Innovation driven by collaboration between 
various stakeholders to prepare for the future 
of integrated care, precision health, and smart 
hospitals
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Healthcare systems and hospitals around 
the world are going through a period of 
transformation. Healthcare delivery is no longer 
limited to acute or secondary care settings, and 
is benefitting from more integration with primary, 
home, and long-term care services. The process of 
preventive and post-care follow-up and monitoring 
is seen as important as the core intervention or 
therapy. Budget challenges are driving a need for 
proper utilisation of resources by health systems 
to ensure service sustainability.

Most healthcare systems across the globe 
and especially in Europe have adopted digital 
healthcare solutions such as electronic health 
records (EHR) for management of healthcare 
data and supporting patient care. There is an 
increasing focus on digitally-enabled solutions for 
diagnostics, medical devices and aids, and clinical 
trial management that are supporting value-
based healthcare. A lack of standardisation in 
interoperability, connectivity and data continuity 
present challenges that need to be addressed 
before achieving the goal of value-based 
healthcare services. 

Health Systems Have to Adopt Value-based 
Healthcare to Improve Financial Sustainability
In value-based healthcare, care providers use 
a process-based approach to provide accurate 
diagnosis and treatment algorithms to improve 
patient outcomes and thereby reduce disparities in 
treatment. It also includes the use of technology to 
achieve improved care outcomes at optimal cost.

A major challenge faced today is the financial 
pressures on hospitals, especially as any 
divergence from outcomes and key performance 
indicators can result in financial penalties. Leading 
global examples include the Centres for Medicaid 
and Medicare Services (CMS) value-based 
programme in the United States and the Quality, 
Innovation, Productivity, and Prevention (QIPP) 
programme introduced in 2012 by the National 
Health Service (NHS) in the United Kingdom. 
In both programmes, the healthcare providers 
are made accountable for resource allocation, 
to achieve cost efficiency and improved patient 
outcomes.

Section 1: Challenges 
in Today’s Value-based 
Care Paradigm

The shift to value-based care is driven by a need for a more result-
oriented service provision. The ‘willingness to pay’ for a device 
or procedure is defined by their ‘worth’ in achieving the desired 
outcome — clinical or financial.
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Healthcare systems have moved to reimbursement 
policies for care provision, where tariffs are 
based on the complexity of the patients’ needs. 
Healthcare technology assessment programs (HTA) 
include cost, budget impact, and efficacy as part 
of the evaluation process. The reimbursement rate 
is fixed-based on the medical technology’s efficacy 
compared to existing products. There is a need for 
documentation of the additional clinical benefit 
compared to products in the same category. 

With value-based models, there will be increased 
risk sharing. As a result, new pricing models based 
on risk sharing, such as pay-for-performance (P4P) 
models are emerging. These models could be driven 
by national health systems that perform clinical 
appraisals for fixing reimbursement prices, or they 
could be initiated by medical technology companies 
looking to offer value-based pricing options.

Value-based pricing is gaining importance 
amongst medical technology companies, 
especially as a way to counter the criticism of 
burgeoning medical device acquisition costs. 

‘We have to apply the same degree of  
precision to demonstrate economic value  
as we do for clinical value.’ CEO, Fortune 50 
Medical Device Company

Several original equipment manufacturers (OEMs) 
including Medtronic, Johnson & Johnson, and St 
Jude Medical are providing options for healthcare 
providers to share risk if their products such as 
cardiac devices and orthopaedic implants do not 
generate desirable patient outcomes. However, 
hospitals are not always certain about value-
based models, and the factors on which the 
compensation for patient outcomes are decided. 
To meet this challenge, certain OEMs such as 
Philips have specific initiatives like the Wellcentive 
programme. This enables healthcare organisations 
to transition from a fee-for-service (FFS) model to 
a value-based reimbursement (VBR) model. The 
OEMs provide healthcare providers with a set of 
tools that enable payment based on improved 
health outcomes for patient populations.

Healthcare Spending as % of GDP In 2016-2017, the total public sector expenditure on healthcare in EU-28 countries accounted 
for 7.1% of gross domestic product (GDP) and had dropped from 7.3% of GDP in 2010. 

Breakdown of Healthcare Spending Of the 7.1% of gross domestic product (GDP), 3.3% was accounted by hospital services, 
followed by 2.2% for outpatient services, 1% for medical products, appliances and equipment, 
and 0.6% for others.

Type of Healthcare Spending Only 3% of the overall healthcare budget is spent on preventive care, while cost of treatment 
and disease management accounts for more than 80% of the budget.

Unmet Needs and Over-Utilisation Currently, 3.2% of population in Europe have unmet medical needs and this is expected to 
increase due to shortage of healthcare provider resources. 27% of patients use emergency 
care because of the lack of primary care support. 

Healthcare Resources There are 8.4 practising nurses and 3.6 practising doctors per 1,000 population in the EU, with 
an average nurses to physicians ratio of about 5.2. This ratio varies widely across the Member 
States and by 2025, an additional workforce of 1.8 million people is needed.

Health System Inefficiency There is a significant level of inefficiency in the scheduling of healthcare appointments, 
managing waiting times etc. For instance, the waiting time for non-emergency treatments 
such as hip replacements, can vary from 30 to 60 days across Europe. 

Figure 1: Case Study: Key Challenges Faced by EU-28 Healthcare Systems
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‘Ultimately, VBR will lead to healthcare services 
being priced differently depending on how it 
is used. This will be a precursor for integrated 
care as outcomes will increasingly revolve 
around the patient journey in the healthcare 
ecosystem.’ Healthcare Economist and 
Research Fellow, UK

Value-based Care Empowers Hospitals to 
Achieve More Key Performance Indicators with 
Less Resources 
A joint study by the World Bank Group and the 
Institute for Health Metrics and Evaluation (IHME) 
indicates that global health spending is expected 
to increase by 60% to reach about $18.2 trillion in 
2040. The gap between the per-capita spending 
on healthcare by higher-income countries as 
compared to lower- and mid-income countries 
is a staggering 75%. There is high disparity in 
spending on healthcare across the globe as very 
few countries meet the global average of 9% of 
gross domestic product (GDP) being spent on 
healthcare. Additional pressure has impacted 
global health systems due to over-utilisation of 
healthcare resources.

To overcome these challenges, EU Member States 
are trying to mitigate future staff shortages by 
enhanced recruitment and increasing student 
intake in medical and paramedical courses. 
Member States are also recognising the need for 
multi-disciplinary care teams, with expanded roles 
for nurses, technicians, pharmacists and so on, 
rather than resorting to physician-led hierarchies. 
They are also acknowledging the emergence of 
new roles such as case managers for integrated 
services. Continuing professional development 
(CPD) programmes are also offered to meet 
changing healthcare needs.

Figure 2: Case Study: SPARRA, Scottish Patients at Risk of Readmission and Admission

Use of emergency 
services by enrolled 
patients was 29% 
lower

The number of 
occupied bed 
days was 
reduced by 47%

Globally, an average of 13-14% 
of patients is readmitted soon 
after discharge from acute 
psychiatric care. SPARRA MH, 
a risk prediction algorithm, 
was developed to identify 
people at risk of readmission 
to psychiatric hospitals in 
Scotland (UK) and evidence 
suggests improved e�ciency 
in utilisation of resources by 
using this model.

 29%  47%
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Member States have taken an active interest in 
reducing waiting times especially for specialist 
assessment and treatment. As a result, the 
average length of stay in hospitals has fallen from 
about ten days in the year 2000 to about eight 
days currently. This is due to reforms including 
reduction in hospital bed numbers alongside 
the development of community care services. 
Healthcare authorities have been promoting the 
uptake of less invasive surgical procedures, more 
in-patient admissions and the expansion of early 
discharge programmes which enable patients to 
continue their follow-up care from home.

Care to Be More Patient Centric and Integrated
Healthcare systems across the world are grappling 
under the pressure of chronic diseases that 
account for about 70% of the total disease burden 
and 80% of all deaths. For example, it costs EU 
economies about €115 billion or 0.8% of GDP 
annually. In addition, the increase in share of an 
ageing population adds to the challenges faced by 
healthcare systems. For instance, the working age 
population in the EU will decrease by 48 million, 
a 16% reduction, between 2010 and 2050, while 
the elderly population will rise by 58 million, an 
increase of 77%.

The overall result is that healthcare delivery is 
no longer limited to secondary care or hospitals, 
especially as the patient journey consists of pre-
care, during care and post-care phases. Multiple 
stakeholders are involved and there is convergence 
across care settings including primary, acute, long-
term and home care. Patients have become more 
proactive and the shift from physician-centric to 
patient-centric care is more evident. 

Integrated care expands the focus from helping 
patients recover from acute conditions in 
hospitals, to broader condition and wellness 
management. There is a need to overcome the 
fragmentation in healthcare delivery and actively 
link secondary, primary, community and social 
care services. Proactive participation from patients 
is encouraged, with digital tools to actively engage 
with care providers.

Figure 3: Integrated Care Framework
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‘A major change is the consumer and the 
patient’s voice in the system. A few years ago, 
patients were only asked questions, and they 
were not actively listened to in the doctor’s 
office. Now the conversation has evolved into 
a discussion between the two parties.’ General 
Practitioner, NHS, UK

Only by investing in digital healthcare solutions 
and digitally-enabled medical technologies can 
integrated care be achieved. With this objective 
in mind, healthcare providers have invested 
significantly in the development of technology 
infrastructure over the last ten years, supported by 
national and regional healthcare initiatives.

Adoption rates by hospitals for healthcare IT 
infrastructure and digitally-enabled medical 
solutions are increasing by the day. However, 
healthcare IT infrastructure needs to achieve 
seamless interoperability and data continuity 
before achieving integrated care.

Conclusion: Medical Technology OEMs and 
Providers Work Jointly to Achieve  
Value-based Care 
Hospitals have been focused on investment 
in digital infrastructure, including connected 
communication networks to integrate multiple 
medical technology platforms. This is so that the 
right information is available to the right person at 
the right time. There is a need for integrating patient 
data from disparate sources to derive meaningful 
insights that support clinical decision making. 

Most hospitals have a steep curve ahead of them 
as they try to digitise all aspects of their clinical 
workflows and processes. Medical technology 
solution providers are offering digitally-enabled 
solutions to help bring about efficiencies in the 
overall care delivery process. For example, an 
average orthopaedic implant accounts for 20% of 
the overall treatment cost, but OEMs are helping 
bring about efficiencies in the remaining activities 
that account for 80% of the cost of treatment. This 
can range from staff resource utilisation, inventory 
management and infrastructure utilisation. 

To summarise, digitally-enabled medical 
technologies and digitisation of hospitals go 
hand-in-hand, as OEMs start to offer a holistic 
platform supporting value-based care. It will also 
be vital for medical technology solution vendors 
to collaborate with hospitals on innovative models 
that generate both clinical and business process 
improvements. This will enable hospitals to 
provide the best possible care to patients across 
the continuum of care.

Number of Integrated Care Initiatives Member States with Planned or Implemented Initiatives

1–5 Latvia, Ireland

6–10 Portugal, France, Austria, Hungary, Estonia, Ukraine

11–20 Finland, Poland, Slovakia, Greece

21–30 Netherlands, Lithuania, Bulgaria

31–40 Sweden, Germany, Belgium, Denmark, Norway

More than 40 Spain, Italy, United Kingdom

Figure 4: Number of Integrated Care Initiatives Globally in 2017
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Challenge Improve operational efficiency and reduce costs of managing and holding inventory of 
implants.

Existing Solution Hospital staff maintain inventory and replenish it by orders made through phone or fax.

Integrated Inventory Management Customised and modular storage cabinets that enable the staff to maintain inventory and 
replenish it by directly connecting to the material management inventory system of the 
medical device OEMs through a customer interface portal.

Advantages — Order Processing Time: Reduced by 1.5 hours
— Inventory Restock: Reduced by 47%
— Obsolete Inventory: Reduced by 95%

Figure 5: Illustrative Example: Incremental Innovation to Achieve Value-based Care
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Digitally-enabled Patient Journey
The influence of digital solutions in the healthcare 
journey of patients includes searching online for 
healthcare information, scheduling a doctor’s 
appointment, or actively using healthcare 
data management through a variety of digital 
applications that aid in diagnosis, treatment, 
monitoring and follow-up. Digital healthcare 
has transformed the touchpoints that a patient 
encounters in a healthcare ecosystem and has 
remarkably changed the way healthcare providers 
engage with patients while delivering care.

Digital disruption spans over healthcare delivery, 
information flow, treatment focus and clinical 
outcomes. It includes digital enablement of medical 
technology solutions for diagnostics, clinical trial 
management and connected medical devices. 
Healthcare providers are moving away from a 
one-size-fits-all model to focus on personalised 
medicine. Healthcare information flow has to 
enable data analytics for clinical decision support. 
As healthcare delivery shifts from a physician and 
provider-centric model to one focused on individual 
patients and population health, the treatment 
focus has to be more proactive and inclusive with 
importance given to prevention, wellness, and 
follow-up care. 

Section 2: Digitally-enabled 
Medical Technologies 
Improving Outcomes

Digital solutions improve efficiency across the patient journey. 
New business models plus digital and smart hospitals can 
transform healthcare delivery.

Healthcare Transformation 2015 2020

Approach One-size-fits-all Personalised medicine

Information flow Fragmented, one-way Integrated, two-way

Focus Provider centric Patient centric

Location Centralised, hospital based Decentralised, community based

Decision making Fragmented, specialised Collaborative, shared 

Care Delivery Treating sickness Preventing sickness / wellness

Figure 6: Digital Transformation of Healthcare 
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– Online search for 
information

– Choosing physician 
based on evaluation

– Scheduling 
appointments

– Patient 
administration 
systems

– CPOE/primary 
care information 
system

– GP referral 
system

– Patient verifying 
information 
shared by doctor

– Healthcare data 
documentation – 
EHR

– Medication 
management

– Compliance 
adherence

– Patient safety

GP/HCP 
Interaction

Care 
Delivery

Pre-Care

– Lab testing/  
information 
systems

– Medical imaging

– Diagnostic 
testing

Diagnosis

– Chronic disease 
management

– mHealth apps

– Online 
communities

– Home healthcare

– Elderly care

Follow-up 
Care

– Online 
pharmacies

– Insurance/claims 
management

Other Touch 
Points

Patients are increasingly relying on digital 
channels and content whilst researching their 
condition or making choices on treatment options, 
hospital and medication. They are also taking more 
responsibility for their health and actively taking 
part in the decision-making process. As a result, 
there is greater collaboration between the patient 
and the healthcare professionals.

Building a Digital Portfolio of Medical 
Technology Solutions
Digitisation can enable medical technology 
solution companies to have a portfolio of 
intelligent medical devices. This can include 
predictive diagnostics, early detection using 
advanced imaging technology, fully digital 
operating rooms, and remote monitoring of 
chronic diseases including cardio-vascular, 
diabetes and so on. This will allow medical devices 
to evolve from data-generating solutions to 
intelligent solutions capable of data mining and 
analytics to support clinical decision making.

A major change on the horizon is in the collection 
of Real World Evidence (RWE) for medical devices. 
For instance, regulatory agencies, including the 
FDA, are encouraging the testing of products 
by end users and clinicians during the validation 
process. This calls for real world data stems, 
from traditional clinical trials that don’t often 
provide comparable information on the efficacy 
of the device. To provide better insight into 
the benefits and risks of medical devices in a 
clinical setting, and in order to overcome this 
evidence gap, medical device vendors will need 
to perform digital clinical trials. This will enable 
medical technology companies to optimise 
site performance as well as improving trial 
timelines and reducing costs. Additional benefits 
include better site selection and an increase in 
inclusiveness both in terms of geography as well 
as target patient population. Electronic patient-
reported outcomes (ePRO) allow for a participant-
centred approach to data collection using devices 
and patient wearables and sending it to the trial 
sponsor or the medical device company. 

Figure 7: Patient Journey in a Digital  
Healthcare Ecosystem
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Apart from medical device companies, trial 
sponsors and contract research companies are 
also recognising the need for digital clinical trials.

Most medical technology companies have a 
portfolio of digitally-enabled solutions. There 
is also a need to provide business solutions for 
healthcare providers depending on the stage 
of digitisation they are at. For this, they are 
offering digital solutions to engage with patients 
and care givers using targeted digital channels 
such as mobile apps, digital portals, tools for 
patient engagement, compliance management 
and medication adherence. A good example 
is the Signature Solution offered by Zimmer 
Biomet. Zimmer enables hospitals to improve 
the efficiency of care before, during and after 
orthopaedic and joint implant surgery. Solutions 
include patient optimisation modules, tools for 
healthcare professionals, inventory management 
that allows real-time tracking and proactive 
alarms, as well as post-surgical follow-up and 
outcome tracking.

Future of Hospitals in the Digital Era
Hospitals account for 30% to 40% of overall 
healthcare spending, but at the same time 
healthcare is moving beyond the walls of hospitals 
to extend to clinics, ambulatory centres and 
the home. As a result, traditional hospitals with 
extensive facilities, staff, devices and equipment 
are going through a major phase of transition, 
and are becoming niche, digital, smart and even 
disappearing to become online and virtual.

Digital hospitals are a complex ecosystem with 
several clinical and business processes. The 
objective of a digital hospital is to properly 
integrate processes and workflows to unite 
patients, clinicians, staff, assets and information 
throughout the hospital. The aim is to deliver the 
right information and resources at the right time to 
improve care.

At the core of a digital hospital is an ecosystem  
of connected medical devices and integrated 
digital solutions that are powered by a robust 
networking infrastructure. Additionally, for a true 
digital hospital there must be 100% utilisation 
of the healthcare IT solutions such as Electronic 
Medical Records (EMR), Computerised Physician 
Order Entry (CPOE) and so on to ensure that 
documentation is completely paperless and the 
workflows are automated. Apart from this, digital 
hospitals should be integrated with other care 
settings in a coordinated health system.

Phase Digital Solution

Pre Care The LIVE from EarlySense is a remote monitoring device that monitors sleep and vital 
statistics for bedbound patients.

During Care OrthoSense has partnerships with leading medical technology companies such as Zimmer, 
Stryker and Smith & Nephew provides intelligent orthopaedic device and data services. Its 
product Verasense enables surgeons to quantify ligament balance by giving them real-time, 
evidence-based data during primary and revision total knee arthroplasty (TKA).

Post Care Patients can use MyCareLink Smart™ Mobile App that allows clinicians to monitor cardiac 
patients with a Medtronic pacemaker.

Figure 8: Case Study: Examples of Digital Solutions for Improved Care Outcomes
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The terms smart hospital and digital hospital are 
often used interchangeably for hospitals that 
invest in digital technology to improve patient 
care, as well as physician and patient interaction. 
However, not all digital hospitals are smart, as 
a smart hospital is a healthcare ecosystem that 
integrates the healthcare data from its system to 
include information exchange from other case 
settings such as ambulatory care, the home 
and the patient. In a smart hospital, beyond 
digitisation, the hospital must align processes and 
workflows, overcome technology implementation 
silos, and connect all technologies so that they 
communicate with each other.

‘A smart hospital is a hospital 
that relies on optimised 
and automated processes 
built on an ICT environment 
of interconnected assets, 
particularly based on Internet of 
things (IoT), to improve existing 
patient care procedures and 
introduce new capabilities’ 

European Union Agency for Network  
and Information Security

A true smart hospital focuses on three major 
areas — operational efficiency, clinical excellence, 
and patient-centricity. In terms of operational 
efficiency, hospitals must have interconnected 
systems and derive value by addressing the 
logistics of its assets, inventory, healthcare 
staff, patients and visitors to ensure streamlined 
operations. For clinical excellence, solutions must 
be implemented for nurses and doctors to perform 
their tasks efficiently. Departments of surgery, 
emergency, radiology, intensive and outpatient 
care also need to implement solutions to make 
processes faster and more streamlined, achieving 
best possible patient outcomes.
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Exploratory 
Implementations

Digitisation opportunities 
and bene�ts they bring are 
implemented with some 
process changes, but in 
silos, without complete 
integration with other 
systems for realising full 
potential

Intermediate Stage

Some processes are 
aligned and management 
systems implemented 
along with digitisation to 
achieve some bene�ts of 
smart hospitals

Final Stage

Complete alignment of 
clinical processes, governing 
management systems and 
even infrastructure/facilities 
along with digitisation to 
become true ‘smart’ 
hospitals
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Traditional Hospitals Digital Hospitals Smart Hospitals

Smart hospitals must also provide non-clinical 
patient-centric services that result in a high level 
of patient satisfaction. For example, services that 
enhance patient well-being during their stay, smart 
patient rooms, and overall hospital design that 
takes out the fear of being in a hospital are crucial 
to having satisfied patients.

Smart hospital features can help address several 
challenges affecting healthcare systems,  
including tracking of hospital-acquired infections 
and avoidable medication errors. It can also 
optimise the time spent on administrative tasks, 
inventory management and asset tracking, and 
improve the time spent on actual clinical care. 
This will require hospitals to invest in business 
process optimisation solutions such as pharmacy 
automation, mobile asset tracking, patient flow 
solutions, remote patient monitoring, cloud 
computing and data analytics.

A major impediment to smart hospital adoption is 
the absolute need for interoperability, the risk of 
cybersecurity, and the lack of expert resources. 
For a comprehensive plan to be executed, it is 
important to keep the systems open, scalable 
and interoperable for future solutions to be easily 
integrated.

‘We are not building a smart hospital just 
because we can. We are building a world-
class centre for applied business and clinical 
innovation where our framework based on 
information, communication, and automation 
technology is the enabler of continuous, 
real-time quality improvement, and where the 
entire clinical environment is designed on the 
principles of safety, satisfaction, efficiency and 
excellent clinical outcomes. The combination 
of bidirectional communication between 
clinical, business, and building systems, the 
implementation of smart, semi-autonomous 
devices or sensor networks, and the use of 
analytics within a hospital creates endless 
possibilities for the development of smart, 
efficient, and effective hospital processes.’ 
Chief Medical Informatics Officer, Smart 
Hospital, Canada

Figure 9: Digital Transformation of Hospitals
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Nuffield Health Bristol Hospital was established in 1961 and recently invested €20 million in a new onsite building with fully-integrated 
technology to improve patient services. 

Most smart hospitals are located in Canada, the 
Nordic region, Australia, and the medical tourism-
focused regions of Singapore and Dubai.

Conclusion: The End Goal for Hospitals Will Be 
Delivery of Patient-Centric Care
By 2025, 10% of hospitals across the world will 
become, or will have started implementation 
projects to become smart. As an example, Ireland 
has set plans in motion to build its first smart 
hospital by 2020. The New Children’s Hospital, 
Dublin, will bring together Our Lady’s Children’s 
Hospital Crumlin, Temple Street Children’s 
University Hospital, and the National Hospital 
in Tallaght, using a digitally-integrated hub and 
spoke model, with an estimated overall investment 
requirement of €650 million.

Also on the horizon are virtual hospitals that use 
technology such as telehealth and remote patient 
monitoring. Several hospitals have entered this 
space with a specialised unit for virtual care, 
working concurrently with traditional hospital 
services. The main objective of these hospitals is to 
improve patient outcomes and avoid readmissions. 
An early adopter of virtual care is the Mercy 
Hospital in the United States that created the 
Mercy Virtual Care Centre in 2006 as a flagship 
facility with an overall investment of $54 million.

Patient centricity will be at the core of all 
digitisation efforts. Through medical technology 
to analyse patient data, or enhancing patient 
experience using smart technology, and in the 
design of hospitals, there will be substantive 
impacts.

Digitisation will have a great impact on how 
medical devices are developed, designed, tested 
and utilised with digital clinical trials and the need 
for real-time data. 

Goals and Objectives Smart Features

—  To significantly reduce administrative costs through digitisation 
and automation

—  To provide excellent patient experience by ensuring patient 
waiting times are much shorter than at other institutions

—  To improve operational workflow efficiencies by cutting surgery 
durations and the period for which a patient is anaesthetised

—  To improve clinical efficiency by enabling surgeons with 
fast access to patient’s clinical information such as EMR and 
diagnostic images

—  Three fully digital operating theatres and critical care unit

—  Fully digital, state-of-the-art radiology department

—  Efficient lighting solutions that reduce energy consumption by up 
to 60%

—  Image-streaming capabilities, conference call settings, remote 
learning, and training platforms

—  Focus on patient experience with five-star facilities, 30 en-suite 
patient rooms and personal concierge services

Figure 10: Nuffield Health Bristol Hospital, United Kingdom
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The medical technology supplier community is 
facing the challenge of value-based healthcare 
where clinical outcomes and system savings are 
rewarded, and not the volume of procedures or 
episodes of care consumed. OEMs have to move 
away from merely providing the product to focus 
on the act of healthcare delivery. This is done 
by combining product and service innovation. A 
service-centric approach includes the use of data 
and analytics to help with clinical, operational and 
workflow decisions. 

While medical technology OEMs generally 
experience an industry CAGR of 3%, and lower 
margins due to saturation in established markets, 
the hospital-provider ecosystem is experiencing 
an increase in procedure volumes, but a decline in 
financial resources.

The medical technology industry has recently 
been driven by mergers and acquisitions to 
enhance therapeutic coverage and increase 
commercial scale. This has been motivated by 
productivity challenges as well as the tighter 
reimbursement scenario. While inorganic growth 
has been the magic pill for many leading medical 
technology vendors, this approach cannot be 
followed by all market participants. Focused 
R&D and enhanced productivity is the bedrock 
for success, demonstrated by leaders such as 
Medtronic, Stryker, Boston Scientific and Edwards 
Life Sciences. Divestment and spin-outs have 
helped generate funds that, when reinvested 
back into R&D, have resulted in products that 
demonstrate value.

New innovation will continue to drive growth 
for medical technology companies globally. The 
market in general is looking up as pre-market 
approval (PMA) numbers in 2017 are close to 
the 2004 highs. This is testament to the fact 
that medical technology OEMs are adapting 
to the higher regulatory and reimbursement 
requirements. OEMs are willing to invest in safety 
and efficacy studies to better demonstrate the 
utility of the devices they plan to produce.

Section 3: Engineering Solutions 
not just Medical Devices

Medical technology OEMs have to innovate and develop solution 
benefits, not just product features, in order to stay competitive 
and relevant.

Section 1 Section 2 Section 3 Section 4 Section 5 Section 6
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Advancements in sensor technologies, robotics, 
additive manufacturing, material science, analytics 
and artificial intelligence will enable digital 
products and data-driven services. There is a need 
for a balanced approach to internal and external 
R&D investments to drive innovation.

Value-based care is also forcing OEMs to look at 
tools like the AdvaMed Framework that defines 
the worth of the medical device through four core 
value drivers. These include:

— Clinical Impact
—  Patient Impact
— Care Delivery Revenue and Cost Impact
—  Patient/Population Impact 

Medical technology firms will need to take  
on specialised competencies in areas such as  
human-centred design, behavioural science  
and data analysis.

Innovation for Competitive Advantage 
Medical device companies often find it difficult 
to develop solutions around their products 
because it takes skill, resources, and technology 
that most device companies do not already have 
in-house. Developing these technology systems 
and business models requires an understanding 
of systemic problems, how customers might use 
a prospective solution in their workflow, and 
the economic implications of adopting the new 
solution. Additionally, companies need to have 
experience in monetising solutions, which is a 
very different challenge from traditional revenue 
models in the medical device industry.

By combining medical devices, communication 
technology and software into solutions that gather, 
analyse and manage data, companies are able to 
offer greater value to their customers.

Partnership Models to Nurture Innovation and 
Design to Add Value
One of the greatest added benefits of establishing 
a partnership to pursue solutions is improved 
innovation. Medical device companies are 
facing harsher financial and regulatory barriers 
to innovation and greater market competition. 
At the same time, innovation today requires 
multidisciplinary teams because of the complexity 
of both solutions and devices. By establishing 
partnerships in R&D, a company expands its 
intellectual capital, brings new perspectives to the 
process, lowers costs, and — when the partner is 
located in a previously untapped overseas market 
— opens access to that market.

Key Factors Driving Medical Device Outsourcing (MDO)

—  Medical device outsourcing (MDO) 
helps OEMs save 10–30% on product 
development and production costs, 
depending on the scale of organisation.

—  OEMs are increasingly going for MDO 
while entering new markets, as a 
greenfield investment in a new region 
will require them to complete 12 to 18 
months of activity including identifying 
the site, registering the business, building 
infrastructure, hiring and training 
resources, seperate from the financial 
investment involved.

—  By finding the right partner, MDO 
can help the OEMs to reduce 
lead times to market by almost a 
year. Most large OEMs outsource 
between 5–10% of their business, 
so that overall outsourcing does not 
exceed more than 10% of their cost 
of goods sold.

Figure 11: Key Factors Driving Medical Device Outsourcing (MDO)

‘When you look at the continuum of care 
for any particular healthcare situation, you 
need a portfolio of both device and data 
management solutions as well as drugs 
in some cases to help diagnose, treat, or 
manage a particular condition.’

Vice President of Medical Device R&D
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Design Change Value Engineering

—  An IVD Device OEM redesigned the printed circuit board 
assembly to avoid redundancies from multiple circuit board 
designs.

—  The revitalised bill of materials resulted in cost savings of 15%. 

—  It also reduced the average service calls by 50% and improved 
efficiency.

—  A medical equipment company looking to scale its production 
by ten times, encountered high lead time and cost for bulk 
manufacturing of intricate machine components.

—  A switch from machined parts to injection-moulded plastic 
equivalents, reduced the costs by more than 50% and reduced 
lead time by six months.

Figure 12: Case Study: Improving Cost and Efficiency for OEMs by PVE

Embracing concepts like design for manufacture 
and assembly (DFMA) can play a big role in 
facilitating quicker product development, 
assembly and ultimately commercial roll-out. 
The right kind of development partners need 
to be selected. This holds true for both medical 
technology leaders as well as smaller devices 
firms, who are seen to be the lifeblood of 
innovation, but are also the most susceptible to 
the financial pressure for innovation. 

Drivers Supporting Partnership and Outsourcing 
for Solution Development
Medical Device OEMs are under continuous 
pressure to maintain competitive differentiation 
from low-cost manufacturers. They are battling 
cost pressures from customers and trying to seek 
new revenue streams for their solutions. Data 
analytics and clinical decision support provides 
immense benefits to both clinical and operational 
decision-making processes. It is also supporting the 
move towards transparency and accountability in 
care. The drive for cost efficiencies in the process 
of care delivery is a key driver. Medical device 
OEMs are embracing outsourcing as an effective 
cost-curbing tool as well as a means to bring 
innovations to market quickly. They are resorting 
to outsourcing product design and development, 
manufacturing, and regulatory compliance.

Importance of Outsourcing as Part of the 
Business Model for OEMs
Medical device OEMs are facing several 
challenges apart from declining profit margins, 
such as the increasing cost of regulatory 
compliance. For instance, the number of medical 
device product recalls by the US Food and Drug 
Administration (FDA) increased by 30% between 
2013 and 2017. As a result, medical device  
OEMs are increasingly looking to perform 
additional testing and validation services to  
make sure the compliance requirements are 
adequately met, and for this they are looking  
at contract research organisations.

It is often difficult for OEMs to keep pace with the 
regulatory requirements of their target market. 
For example, in Europe there will be a major 
overhaul of regulations when the EU’s new Medical 
Devices Regulation (MDR) comes into effect. The 
new MDR regulations differ significantly from its 
predecessor, the EU Medical Device Directive 
(MDD). The MDR has several implications 
on design, development and manufacturing 
requirements. Many medical device OEMs do 
not have the necessary capacity of compliance 
professionals and in-house specialists. It becomes 
imperative to outsource the development and 
manufacturing to a partner in the EU. 
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The Engineering, Materials and Design (EMD) 
Technology Gateway Cluster located in Ireland 
is a consortium of six technology gateways. It 
provides companies access to more than 300 
industry researchers and innovation partnership 
opportunities in a variety of fields such as 
precision engineering, biotechnology, polymers 
and protective coatings, prototype design, medical 
imaging technologies, and additive manufacturing.

This is further augmented by the Irish 
Manufacturing Research (IMR) Technology 
Centre, a network of regional manufacturing 
digital innovation hubs that offers a one-stop 
solution for advanced manufacturing, and provides 
companies with access to advanced research 
facilities, competence centres, and partnership 
opportunities with researchers and other 
manufacturing companies.

‘It is paramount to keep in  
mind that the incentive to  
purchase/procure a medical 
device is very different from  
the benefits that are perceived 
as critical by the end users’ 

Strategy Head, Medical Device OEM
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Market Expansion — The End Goal for Medical 
Device OEMs
Medical Device OEMs are continuously striving 
to grow the usage and application areas for the 
solutions they develop. They are also looking at 
cost-effective ways of delivering these benefits 
and are open to partnering with the right set of 
design, R&D and manufacturing experts. While 
procurement teams are keen on basic features and 
cost criteria for medical device purchase choices, 
the decision makers executing the final selection 
are keen to look at the differentiation features. 

Importance of Product Value Engineering (PVE)
Product value engineering involves altering the 
design of a product to achieve a desired set of 
features and functions at the lowest total cost and 
utilising the fewest possible parts. In practice, 
this effort optimises technology and sourcing 
methods in order to unlock value that is trapped 
in inefficient design. PVE activities are focused 
on delivering more features, more benefits, and 
higher quality for the same or lower cost. Product 
value engineering is a continuous process with 
constant lifecycle optimasation as both the scale of 
production and customers change over time.

Conclusion: More Innovation, an Enhanced 
Product Proposition and Growth Can Be 
Achieved Through Partnership with the  
Right Value Chain Participants
The total profit pool in healthcare, while lagging 
behind total healthcare expenditure growth, is 
predicted to grow at 4% to $740 billion by 2020 
and is becoming fragmented with generic and 
low-cost suppliers entering the market. Up to 
30% of the profit pool is going to be driven by an 
increase in volume of procedures at the hospital 
level. This is the reason several OEMs are looking 
to create service models around their product, 
in order to tap into the revenue opportunities 
at the provider level. More efficiency can be 
gained by working with the right partner in 
product design, engineering, manufacturing, 
prototyping, assembly, packaging, trials and in 
the regulatory approval process. This holds true 
for both small firms as well as medical technology 
leaders. Both can achieve their innovation and 
commercialisation goals by working with the right 
outsourcing partners. These partnerships can 
further the overall aim of embracing combined 
service and product-centric innovation that 
enables efficient and high-quality care delivery.
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Medical Device OEMs are looking at their entire 
development and manufacturing value chain. 
Once manufacturing process improvements are 
maximised, further opportunity to improve profit 
margin is determined at the supply chain level.

CEOs at medical technology development firms 
have stated that managing costs is the second 
most important supply chain issue after complying 
with regulatory mandates.

Supply Chain Efficiency 
Supply chain costs account for more than 40% of 
medical-device costs, estimated at around $100 
to $150 billion globally, almost double the cost of 
the pharmaceutical and other healthcare sectors. 
The impact of supply chain transformation is the 
highest for the medical devices industry as it can 
lead to an increase in profits by up to 12% at an 
individual organisation level.

Section 4: Impact of Supply 
Chain and Logistics in Medical 
Technology Innovation

Medical device companies have to re-evaluate their operations 
and supply chain in the face of regulatory changes, innovation 
challenges and margin pressure. The ultimate goal is to remove 
inefficiencies from the healthcare system and not just shift cost 
between various stakeholders.

Figure 13: Global Impact of Transformation of 
Supply Chain on Profit
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A recent survey of Hospital CEOs drew a common 
consensus that providers are expected to face 
budget surplus reductions of up to 30% in the near-
term. As a result, supply chain efficiency initiatives 
will continue to be a focus in the foreseeable 
future. Supply chain is the second-largest area of 
expense for providers after labour costs.

Excess inventory in high-cost areas such as 
operating theatres/rooms, and/or and the 
catheterisation labs, blocks capital and impacts 
budgets for procurement. This pressure is 
ultimately passed back to the supplier community.

The supply chain has not historically been a major 
cost driver, but is now under more scrutiny as 
a method of creating a competitive advantage. 
Healthcare product companies are looking to drive 
down selling, general and administrative expenses 
(SG&A) related to supply chain when looking at the 
entire cost structure in the business. This is vital 
as SG&A healthcare supplier expenses are nearly 
double the cost firms face in other industries.

Gaining a Strategic Edge by Optimising the 
Medical Device Supply Chain
For several decades, most medical technology 
companies focused on a one-size-fits-all approach 
for supply chain management and logistics, 
unless it was for cold chain management, and 
they seldom differentiated strategies based on 
product lines. Medical technology companies are 
recognising that an effective supply chain and 
logistics strategy would need them to account for 
market demand and customer expectations from 
product lines. Production capacity plans, inventory 
holding time and stock taking are becoming vital 
metrics for success. For optimised supply chain 
and logistics processes, medical technology 
companies need to have a customised approach 
based on the product type, target market and 
customer group. The procurement process 
through which medical technology is bought 
by healthcare providers will have an impact on 
the eventual supply chain and logistics steps, as 
buyers can vary between group purchasing, and 
hospital collectives to centralised procurement 
through consortiums. 

‘Medical device OEMs will continue to 
innovate, but going forward innovations 
will not be enough to keep pace with 
future regulatory forces, legislative 
changes, and margin pressures. Quality, 
lean manufacturing operations, distribution 
efficiencies and inventory optimisations 
are all becoming integral to a company’s 
ability to sustain market leadership’

Director of Supply Chain Management,  
Medical Device OEM, Switzerland
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Increased complexity and specialisation of many 
medical device types are driving demand for 
specialised services such as packaging, labelling, 
quality testing and certification, training and 
compliance. Packaging and sterilisation services are 
especially growing due to huge market demand.

Digitisation of Supply Chain Management (SCM)
Advancements in technology have enabled the 
digital transformation of the supply chain. On 
average, only 40% of healthcare supply chain 
systems use serialisation and digitisation. The 
use of digital technologies in SCM by medical 
device firms range from automation of purchasing 
processes to real-time tracking of inventory 
using enabling technologies such as radio-
frequency identification (RFID) and barcoding 
systems. At its most advanced level, medical 
technology companies can invest in a smart 
inventory management system that uses predictive 
analytics to optimise the consignment stock, held 
by healthcare providers, enabling just-in-time 
order processing. Apart from real-time inventory 
management, increased product visibility and 
reduced logistics costs, digitisation can also help 
improve security in the supply chain by preventing 
counterfeiting of goods.

Data analytics by newly-created value analysis 
teams within provider organisations help quantify 
outcomes both in terms of physical health of 
patients as well as the financial health of the 
institution. These teams are well integrated with 
the supply chain system.

Conclusion: Integration and Collaboration Will Be 
Key to Effective SCM
There is a lack of transparency and communication 
across the healthcare supply chain, because of its 
fragmented nature. There is a need to overcome 
this through supply chain integration. To achieve 
an integrated supply chain, there must be more 
collaboration and risk-sharing between the key 
stakeholders by standardising the transactions 
among medical device OEMs, distributors and 
healthcare providers. Information-sharing on trends 
such as raw material price and other factors that 
can impact product availability can result in mutual 
financial value for both the supplier as well as the 
hospital customer in the long run. Distributors 
will have a key role to play as they can identify 
and address the structural changes faced by 
healthcare providers such as regulatory reforms 
and reimbursement pressures. Distributors will be 
better able to assess the need for scalability based 
on market demand and can be strategic partners 
for medical technology companies for logistics, 
contract management and pricing, especially in 
new markets.

A divergent approach, in which OEMs are gaining 
strategic advantage, is by streamlining their 
outbound logistics by engaging directly with 
healthcare provider networks, rather than working 
through distributors. This is extremely important in 
Europe, where there is high consolidation among 
healthcare providers resulting in centralised 
procurement networks, driven by hospital buying 
collectives and group purchasing organisations.

Lastly, for supply chain revitalisation it is important 
for medical technology companies to ensure that 
the transformation process is holistic and rolled out 
across the whole organisation. Medical technology 
companies can identify key performance areas 
within the supply chain and contribute to cross-
functional and cross-organisational efficiency in 
the long-term.
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Research and development for medical 
devices is facing several challenges such as 
financial constraints, long lead times to bring 
the product to market — due to difficulties in 
scaling up from prototype to manufacturing 
in large quantities — and even a lack of viable 
business models. Bringing a medical device or 
technology to market is a complex and time-
consuming process. It can take between 18 
months to three years to bring a new product to 
market, while an enhanced version can be made 
available within a year or two. Significant efforts 
are required for research and development, 
complex review and approval processes, and 
finally commercialisation. On average, medical 
technology companies devote 8% of their annual 
sales turnover for research and development, 
while success rates for commercialisation remain 
low. This has motivated several stakeholders 
in the industry to reconsider collaborative 
approaches to medical technology innovation. 

Integrated Ecosystem of Industry and Academia
The best examples of medical device 
innovation occur when collaborators use 
their core competencies. For instance, the 
clinical community provides end user input 
and professional opinion, academia powers 
innovation with its research, and industry 
participants harness their manufacturing 
prowess. This is also supported by governments 
and regional authorities through a favourable 
business environment and research support.

In this context, clinically-led innovation that 
revolves around identification of clinical needs 
and then developing solutions to cater to them, 
is of significant importance. There are several 
programmes to drive clinical-led innovation that 
bring together like-minded people from various 
fields such as medicine, engineering, design and 
business, to work in multidisciplinary teams with a 
common long-term goal. 

Section 5: Medical Device 
Innovation Nurtured by an 
Integrated Ecosystem

Collaboration between academia, industry and government 
nurtures the medical technology industry by providing the 
platform for clinically-led innovation.
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– Opportunities to 
expand/diversify 
without direct 
investment

– Flexible 
partnerships

– Open innovation 
model

– New/targeted 
funding for 
translational 
research

– Increased 
private-public 
partnership

– Encouraging �ow 
of talent between 
sectors/ 
interdisciplinary 
training

– Speci�c allocation 
of budgets

– Partnerships between 
government and 
universities/research 
institutes

– Creating a culture 
of research and 
innovation

– In the UK, an example of the Triple Helix 
Model is the GSK Clinical Imaging Centre 
(CIC) at the Hammersmith Hospital, that 
works with Imperial College, other key 
imaging centres, academic centres and 
medical schools. It also has participation 
from academic and NHS researchers.

– There are over 30 medical device innovation 
clusters in Germany that work on joint 
research and development programmes, 
often sharing facilities and resources. These 
clusters are supported by German Trade 
and Invest (GTAI) and receive funding from 
the German Federal Government. Examples 
include the Life Science Nord cluster that is 
a collaboration of two leading universities 
and 500 companies focusing on 
minimally-invasive technologies, medical 
imaging and implants.

– Ireland is emerging as one of the major 
global hubs for medical technology as it 
bene�ts immensely from the 
academy-industry-government partnership 
rising from the collaboration between 
medical device cluster in Galway, IT 
capabilities in Dublin, and electronics hub in 
Cork.

Triple Helix
Centre

IndustryAcademia

Government

Figure 14: Case Study: Triple Helix Model of 
Academia-Industry-Government Collaboration

‘The three-way academia-industry-
government partnership, known as the 
Triple Helix Model, is seen by many as 
the latest evolution of strategic alliances 
which is being employed to bridge the 
translational gap’

Research Fellow, UK Department of Health
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Globally, the Stanford Byers Center for Biodesign 
is a leading example of clinically-led innovation 
that has benefited immensely from effective 
partnerships between academia and the health 
technology industry. By offering innovation 
fellowships and training programmes, students 
and research fellows are encouraged to benefit 
from the facilities provided by the Stanford 
Institutions for engineering, design and business 
to create innovative solutions for the healthcare 
industry. These innovators-in-training become 
part of the Stanford Biodesign community. They 
receive supports to take their solution to the next 
level, whether via start-up, corporate investment, 
or other implementation channels by using their 
world-wide network of innovators. To date, the 
network has attracted an overall investment of 
$453 million and 32 health technology companies 
have been formed from fellowship projects.

In Europe, a good example of clinically-led 
innovation is the BioInnovate Ireland Programme, 
that brings together leading academic researchers, 
clinicians and industry experts through a support 
network of world class facilities. It offers a 
10-month Fellowship programme and industrial 
training that is focused on identifying opportunity 
areas for research and commercialisation of novel 
medical device innovations. The programme has 
thus far enabled the training of 79 Fellows, and 130 
industry professionals (intrapreneurs) who have 
accessed more than 60 hospitals and over 200 
clinicians. Twenty-two new technologies are being 
developed and already 8 new innovative startup 
companies have been founded, which have raised 
over €23 million in seed funding since 2014.

Another global example is the Japan Agency for 
Medical Research and Development (AMED) that 
encourages integrated research and development in 
the field of medicine, from basic research to clinical 
trials. The objective of the programme is to use 
the inputs of staff from within healthcare provider 
organisations from local hospitals and universities, 
to design and develop innovative medical devices, 
which have originated in Japan, and that meet 
international standards and requirements.

For such collaborative partnerships to be fruitful, 
it is important that the strategic goals of each 
stakeholder are perfectly aligned. A typical 
challenge that arises is that interests of academia 
are often very scientific, while industry is more 
focused on the commercial goals. Another major 
challenge is the lack of conversion of academic 
innovations into commercial projects, which is 
termed the ‘translational gap’ between academia 
and industry. To overcome both these challenges, 
it is important to align objectives and set a 
strategic roadmap with the responsibilities of all 
the partners mapped out, for transparency in the 
processes.

The medical technology industry benefits from 
informed approaches to device and diagnostic 
design and development through collaboration 
with academia. On one hand, academia helps 
in improving study protocols by segmenting 
the patient population such that the device 
development is more targeted and efficient. On 
the other hand, academia benefits from easier 
access to industry compounds and technologies 
and provides a platform to further their research 
and development, as well as expand their 
capabilities. Industry has experience in managing 
the regulatory processes for approval and 
market access, thereby assisting academia in 
commercialisation of the product.
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worth of medical technology 
exports from Ireland

€12.5bn 

industry partners (ten MNCs 
and 17 SMEs), six universi-
ties, 500 researchers

27

2nd 18

400+
medical technology 
companies with 380,000 
resources

of the top 25 global 
medical technology 
companies have their 
operations in Ireland

largest exporter of 
medical technology 
in Europe

€90m
committed as 
funding for 
innovation until 
2020 

Role of Governments to Foster Collaboration 
Government and regional healthcare authorities 
have a critical role to play as they can initiate 
programmes and incentives to enable partnerships 
involving academia and industry. A collaborative 
environment supported by government 
investment and the presence of a strong research 
infrastructure, will enable healthcare systems to 
provide better outcomes for patients and national 
health economies. Favourable policies that 
encourage domestic R&D including tax credits, 
defined bio-medical clusters and life sciences 
enterprise zones, offer incentives for investment 
by industry and act as catalysts for partnerships 
with universities, especially for clinical research.

Medical Device Innovation Clusters and 
Infrastructure-sharing Models
Innovation is critical to the medical device sector 
as on average most of the medical devices have 
a lifecycle of 18 to 24 months before they are 
replaced by a better technology or improved 
product. Medical innovation clusters are emerging 
as a good way of using collaboration to meet the 
demands of market. These clusters enable the 
availability of a large network of manufacturers 
and suppliers, best-in-class healthcare facilities, 
universities and research facilities. Clusters offer 
a business environment conducive for technology 
start-ups, and easy access to funding.

Globally, there are several examples of 
medical technology hotbeds. Medical Valley in 
Minneapolis, United States, for example is an 
acclaimed epicentre for healthcare innovation 
fostered by participation from clinicians, 
academia and industry. The Medical Valley is 
home to the world’s leading healthcare, medical 
technology and bio-pharmaceutical companies. 
It also provides access to the best hospitals and 
destination medical centres in the world such 
as the Mayo Clinic as well as leading academic 
and research institutions such as the University 
of Minnesota. It is also the prime hub for venture 
capitalists and leading healthcare insurance 
providers, attracting a total investment of $700 
million in 2017.

Figure 15: Case Study: Medical Technology 
Innovation Cluster, NUI Galway, Ireland
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Similarly, Europe is home to several medical device 
innovation clusters or hot beds of innovation, 
focusing mostly on medical imaging, robotics, 
implantable medical devices, medical instruments 
for diagnostics and treatment. These prominent 
medical innovation clusters are located in Europe 
are scattered around the Grand Est area of France, 
Medical Valley in Nurnberg and Tuttlingen in 
Germany, Emilia-Romagna of Italy, Galway in 
Ireland, BioRegion of Catalonia in Spain, Canton 
Zurich in Switzerland and the “golden triangle” 
between London, Cambridge and Oxford in the 
United Kingdom.

The Asia-Pacific region is not far behind in 
establishing medical technology hubs and 
biomedical research parks and manufacturing 
clusters. Examples include the Biopolis, biomedical 
sciences research and development (R&D) hub in 
Singapore and the medical device manufacturing 
clusters in India that focus on the manufacturing of 
medical consumables, surgical equipment, medical 
electronics and pharmaceutical machinery.

Conclusion: Collaboration Is the Future of 
Innovation
While clinical-led innovation and academic 
partnerships can drive research, medical 
technology innovation clusters provide the 
infrastructure, facilities and opportunity to 
attract investment from industry. Together, such 
partnerships offer companies the advantages of 
collaborative research and the proximity of experts 
in a variety of medical areas, and often enable 
them to expand to areas outside their current 
focus. It also provides additional opportunities for 
collaboration such as lobbying, collective buying 
and group purchasing of components, as well 
as the ability to attract investment from venture 
capitalists due to the high visibility and access  
to innovators.
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Section 6: Medical Technology 
for Precision Health

In the future, personalisation of care will be enabled by healthcare 
data, and medical technology will play a major role in quantifying 
sources of information on individual health and well-being.

Precision health is a customised healthcare 
medical model with medical decisions, treatments, 
practices, or products being tailored to the 
individual or group of patients. It is an emerging 
concept to discover and develop evidence-based 
treatment and intervention that enable disease 
prevention and deliver superior therapeutic 
outcomes for selected patients. To achieve this, 
medical technology will enable integration of 
individual health data based on clinical, real-time 
monitoring, molecular/diagnostic and exogenous 
factors to understand the biological basis of 
disease and well-being. The medical technology 
for precision health will include medical devices, in 
vitro diagnostics, imaging equipment and e-health 
solutions that can diagnose, monitor and assess 
susceptibilities to a particular condition, based on 
which specific treatment that can be offered to 
the patient. The Internet of Medical Things (IoMT) 
uses online computer networks and machine-
to-machine communication for connecting a 
collection of medical devices and applications to 
healthcare IT to facilitate precision health.

Healthcare digitisation has also created an 
explosion of patient data, enabling precision 
health. For collection and analysis of patient 
stratification data, medical and healthcare 
information technology solutions will play a 
critical role. This individual-level health data 
or information both from direct and indirect 
sources enables better selection of disease 
targets and identification of patient populations 
that demonstrate improved clinical outcomes to 
novel preventive and therapeutic approaches. 
Furthermore, the scientific and technological 
advancements make cost and time no longer a 
barrier for population level omics profiling. For 
instance, the United States, the United Kingdom, 
France, and South Korea have initiated population 
level omics studies for selected cohorts of 
patients. The collaboration and interoperability 
between the various solutions will be critical in 
enabling integration of precision medicine into 
clinical practice.

To have a holistic picture of precision health, 
there is a need to analyse the market from the 
perspective of drug, diagnostics, device, healthcare 
technology, healthcare providers and payers.
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Figure 16: Patient Stratification Data Sources for Precision Health

Data Sources (%) by Factors to Practice Precision Medicine
Note: Data sources are not mutually exclusive to individual factors and are not exhaustive in nature.
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Future of Drug and Diagnostics
There are several emerging technologies from 
an interventional standpoint in the drug and 
diagnostics space, triggered by a shift of treatment 
focus from general to outcome-based targeted 
therapies. Concurrently, the drug development 
model is changing from an intuition-based (trial 
and error) to a precision-based model.

Bio-pharmaceutical companies have recognised 
the need to optimise time, cost, and success rates 
of clinical trials by co-development of drug (Rx) 
and diagnostics (Dx). There is an increasing role 
of population level stratification that necessitates 
a new culture of collaboration with diagnostic 
companies. This is for direct-to-consumer 
(DTC) genomic testing services and partnership 
opportunities for companion diagnostic 
(CDx) development and biomarker research. 
It is important to establish risk-based pricing 
engagement with evidence and outcome-based 
targeted therapeutics, as this will enable reduction 
of adverse events and drug recalls. It is important 
to recognise that reimbursement for CDx and 
DTC tests for actual clinical use is currently in 
a very nascent stage. There is a long way to go 
before these tests become more affordable and 
accessible to patients.

In the long-run, both drug and diagnostic 
manufacturers will go beyond an Rx/Dx 
development focus and prepare a strategic 
roadmap for enabling digital solutions to directly 
engage patients. There will also be involvement 
of multiple stakeholders in the co-development 
of drugs and diagnostics, involving and engaging 
patients, physicians, consumers, and testing 
laboratories at early stages. This can enable 
acceptance and adoption towards clinical utility, 
reliability, and cost efficiency.

High-Growth Market Segments Enabling Technologies / Solutions

Molecular Diagnostic (MDx) NGS, FISH, PCR, liquid biopsy

Companion Diagnostics (CDx) Biomarker-based diagnostic test / kit development

Imaging Diagnostics Digital pathology, molecular imaging, radiomics

Point of Care Testing (POCT) Coagulation testing (PT / INR, ACT / APTT), infectious disease testing, cardiac testing

Genomics Analytics / Informatics Solutions NGS informatics, bioinformatics, imaging informatics

Figure 17: Opportunity Areas in Omics and Diagnostics
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Figure 18: Opportunity Areas in Devices 
and Technology
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Future of Device and Technology
In the medical devices and technology space, 
there is a shifting focus from devices that collect 
data to intelligent healthcare solutions and 
services that perform data analytics to generate 
actionable insights. There are several companies 
that are utilising immense opportunities in device 
connectivity to support healthcare providers 
in extending care across the continuum and 
population health management (PHM) by making 
device-generated data more integrated into 
clinical practice. They utilise the possibilities of 
the Internet of Medical Things and remote patient 
monitoring to provide a holistic view of a patient 
anytime, anywhere, leveraging a connected device 
ecosystem. An example is physiQ that uses its 
proprietary FDA-cleared personalised analytics 
platform to detect and offer proactive care for at-
risk patient populations. Additionally, the company 
also analyses device-generated data to quantify 
therapeutic impact across cohorts in clinical trials.

New monetisation models and revenue streams 
around patient data and platform-based analytics 
solutions will emerge. Examples include, 
subscriptions for platform use, data-as-a-service 
and insight-as-a-service. Furthermore, there is a 
rapid rise in healthcare consumerism that demands 
actionable health outcomes that extends beyond 
the usual use cases of fitness and wellness. As 
a result, there is rising demand for lifestyle and 
exogenous factor monitoring solutions to manage 
chronic conditions, drive patient engagement 
and population stratification based on non-omics 
factors.

‘For outcomes, we need precision medicine, 
precision diagnostics, clinical decision support 
systems and artificial intelligence to support 
physicians to make the right diagnosis and 
treatment decisions.’ CEO, Digital Health 
Company

Figure 19: Digitisation of Medical Technology for Population Health Management 
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Future of Providers and Payers
Population health management (PHM) is the 
biggest opportunity area for personalised 
healthcare for both healthcare providers and 
consumers, and this will be enabled by digital 
medical technology and patient engagement 
platforms. Healthcare providers are looking for 
opportunities to develop innovative targeted care 
delivery models around precision health. There are 
several challenges such as the need for investment 
to integrate and manage patient genomics, omics, 
and lifestyle data, tools and systems.

There are operational challenges around 
optimisation of existing workflows that need to 
be addressed. At an organisation level there is a 
need to manage the expectations of stakeholders 
including those of physicians and healthcare staff 
who perceive that genomics data will further 
increase their workload. Healthcare providers also 
need to manage the perceptions of patients and 
consumers who believe that targeted diagnostic 
tests are often unwanted and expensive. 

From a payer perspective, both government 
and private insurance providers have a critical 
role to play in this move towards targeted and 
personalised healthcare. A major challenge is the 
need to create a new culture of reimbursement 
and pricing, especially while managing the 

insufficient data to justify health outcomes and 
identifying risk more precisely while delivering 
improved quality. There is also a need to update 
the current regulatory framework to be in tandem 
with the technological advances in precision 
health especially in areas including healthcare data 
management, data ownership and incentivising 
models and cyber security.

Conclusion: Future of Digital Medical Technology 
While deriving actionable insights from healthcare 
data is critical for precision health, it is only the 
first step towards achieving the larger goal of 
providing personalised healthcare. It is important 
to have collaborations within, and between, 
stakeholders to facilitate access to patient data, 
including genomic sequencing data. Access to 
this information will assist in providing patient 
treatments and clinical support. 

The future of digital health and medical technology 
will be based on achieving harmonisation between 
technology for core precision health and enabling 
healthcare data management technologies, 
interoperability and security. The focus will not 
only be on the management of healthcare data 
from different sources and stakeholders, but also 
on standardisation of the clinical interpretations so 
that the best possible outcomes are achieved.

Figure 20: Digitisation for Personalised Healthcare
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The challenges surrounding tighter regulatory 
environments, reduced reimbursement and budget 
restrictions make it difficult for both healthcare 
providers and OEMs to operate at their peak. 
While value-based care offers several advantages 
such as better utilisation of resources for achieving 
high levels of operation efficiency and treatment 
outcomes, its ultimate goal is to achieve a high 
level of patient engagement and satisfaction.

Value-based care is the first step towards 
achieving integrated care. Digitally enabled 
medical technologies will be the critical enabler 
that helps healthcare providers to integrate 
device driven data into clinical practice. The 
objective of this integration is to use advanced 
analytics for generating actionable insights for 
clinical decision support.

The future is about precision health, smart 
hospitals and patient-centric care paradigms 
that need institutional, as well as, individual 
patient data collaboration. Medical technology 
companies will have to look beyond traditional 
models of research-led innovation and overcome 
supply chain inefficiencies to stay ahead of the 
technology curve. It will be their imperative to 
tap into the integrated ecosystem of academia, 
industry and government to spearhead clinical-led 
innovation by using the infrastructural support 
of medical technology clusters and innovation 
hubs. Efficient business models for design, 
development, manufacturing and supply chain 
will help take innovative products to market 
quickly and efficiently. To summarise, collaborative 
partnerships will be the game changer in achieving 
value-based care.

The ultimate goal of value-based care is to ensure optimal 
performance in terms of care delivery standards, operational 
efficiency and financial outcomes. 

Medical Technologies to Bridge 
the Gap between Healthcare 
Providers and Patients

The Last Word
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With a uniquely collaborative ecosystem that 
spans global multinationals, start-ups, university 
researchers and government-supported research 
and development centres, Irish exporters deliver 
an unparalleled innovation advantage to their 
customers.

Continually looking to the future, a new generation 
of medical device, diagnostic and digital health 
companies are pioneering design-led biomedical 
thinking to meet their customers’ evolving needs. 
Underpinning the medical technology industry, 
an established and lean Irish sub-supply sector 
and supply chain is capably servicing the exacting 
requirements of market leaders globally.

Recognised internationally as one of the world’s 
most innovative, integrated and globalised. 

Ireland’s Medtech Industry

Appendix
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