DIGITIZATION
OF MEDICAL EQUIPMENT
HOW MANUFACTURERS OF MEDICAL
EQUIPMENT ARE SUCCESSFULLY MASTERING
DIGITAL CHANGE

INNOVATIONS CREATE UNIQUE
SELLING POINTS
The manufacturers of medical equipment currently face a whole series
of challenges, including increased pressure on margins, growing demands
for market access and compensation, increasing regulation, and digital change.
Furthermore, the products lack unique selling points. Many providers supply
devices and equipment with basic functions of sufficiently good quality. The level of
distinctiveness between global competitors is increasingly becoming a success factor,
and a unique selling point is becoming
a competitive advantage.

INNOVATIONS CREATE
UNIQUE SELLING POINTS
In order to secure unique selling points that promise to deliver success, manufacturers
of medical equipment may for example:
boost their efficiency through innovations and reduce the costs of manufacturing
each individual product.
adopt a common-parts strategy and modularize the design to reduce the costs
of manufacturing entire product families.
implement a user-centric design to generate a new benefit for users if a device is easier
to operate or, despite having more complex functions, is still easy to operate thanks
to its better usability. Predictive maintenance also creates an additional benefit.
create new forms of customer loyalty by switching to an interlinked vertical business
model in which a device or piece of equipment is rented or leased together with the
consumables that go with it. Data-driven value-added services, such as in the field
of data analytics, data management and processing or in the form of software as
a service (SaaS), can complement this model.
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SHAKING UP THE MARKET
WITH DISRUPTIVE IDEAS

If you want to be successful as a new supplier in the fiercely competitive market for medical
equipment, you can start off by occupying a niche with a disruptive idea whose practical
implementation will produce a completely new product and the corresponding marketing, and
then continuously expand this position. One successful example of this is overhauling the “razorand-blade business model” which is well-known from the traditional razor in the field of blood
glucose measurement.
The manufacturers of measuring equipment have previously earned their money from the test
strips as a consumable item which is constantly required, whereas the actual equipment is available
at a very cheap price. This business model, which has been successful over many years, is coming
to the end of its life cycle. New methods of measuring blood glucose levels, such as the one from
Google with Novartis or other alliances between technology and pharmaceutical companies that
manage without any test strips, might replace the previous technology. A sufficiently accurate
result can be achieved using sensors that continuously monitor the blood glucose level via the
composition of the tear fluid in the eye. And this non-invasive method, which does not get under
the patient’s skin, gives the patient a higher quality of life.
However – as this example also makes clear – perseverance is usually required for disruptive innovations. It is not unusual for a new technology to take 15 years before it
achieves the breakthrough and is ready for the market. And frequently only a very small
number of developments that are initiated actually make the breakthrough. Despite this,
such endeavors can be worthwhile if a landslide effect takes hold and one company as
a leading innovator drastically changes the previous rules of the game within an industry.

STRATEGIC APPROACH
TO THE INNOVATION PROCESS

Regardless of what path a manufacturer of medical equipment decides to pursue to be better
equipped for the future, only a strategic approach to the innovation process with long-term
thinking and a rethink among the top management will lead to the desired outcome. But the need
to “look beyond one’s own horizons” is something that large established suppliers in particular find
more difficult, which is why they rely on external support from experts or start-ups.
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Customer requirements, which are changing at an ever-faster rate, a technology spiral with shorter
and shorter innovation cycles, more and more information available on the use of services and
products, the undermining of business models that have previously been successful by new
competitors – all of this today demands a paradigm shift and above all digital business agility.
This flexibility of an organization to respond rapidly to digital risks and skillfully seize new
opportunities determines whether the enterprise has a future. A crucial factor here is the employees
and their capacity to change themselves and their corporate culture.

HIGH-PERFORMANCE TEAM
FOR DIGITAL CHANGE

The way of working, requirements and even the effects on the business which were to be expected
used to be easier to predict and relatively certain. Teams “just” had to apply proven procedure
models such as a continuous improvement process to constantly improve as a unit and make
progress in terms of productivity and quality.
By contrast, today and in particular in the future – as a result of the growing level of complexity
and fast pace of life – project results and their impact on the business will frequently be hazy. For
this reason, an initial detailed plan is expanded to include a controlled “trial and error” approach.
The members of a team should be allowed to constantly reorient themselves. And if they require
assistance from other experts when they are in the middle of a project, sensitivity and openness
is required to achieve better coordination within interdisciplinary teams, and the procedure takes
place with shorter feedback loops and increasingly in parallel.
In a successful high-performance team for digital change, experts in the business case,
software developers as well as specialists in hardware and measuring technology work
closely alongside engineers, scientists and marketing and service people. The “culture clash”
here is almost predictable and can only be avoided and transformed into a productive
working relationship by deliberately managing the teamwork.
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MORE COMPLEX SOFTWARE IS BECOMING
MORE SUSCEPTIBLE TO ERRORS

Another particularly aggravating factor in medical technology is the high requirements that are
placed on the software and the level of outlay resulting from state regulation which, for example,
makes it necessary to obtain new approval by notified bodies if there are any changes to software.
The more complex the software becomes, the more possible errors there are. Studies show that
complexity creates 2.5 times as many problems as result from other potential fault sources combined
– whether it be electronics, mechanics, installation, labelling or the operating instructions. And
according to a study by the Food and Drug Administration (FDA) in the USA, on average 15 percent
of the reasons for recalling medical equipment are attributable to software design errors.
This is why consideration has long been given to the use of software components that can be
reused and utilized for several devices or device families. For this saves costs, reduces the time to
market, and minimizes the risk. This also makes it easier to perform updates. But such an approach
requires a higher outlay in the first place. This is why many manufacturers decide to develop their
own individual monolithic applications for their devices.
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REDUCING COSTS WITH
A TECHNICAL PLATFORM STRATEGY
One solution might be to divide things up: The parts of a device which are subject to special regulatory
requirements because of the possible risk posed to the patient are developed “conservatively”
using established technologies. On the other hand, with the parts that are less critical, it may be
possible to use technologies from the consumer sector which are much less expensive to develop
and procure. It will then also be possible to adapt more quickly to new requirements without
having to go through the laborious process of certification each time, as is the case with the core
system parts.
The skill for manufacturers of medical equipment is – similar to the situation in the automotive
industry – to offer product families based on one technical platform strategy. However, this should
still enable a market-pull strategy to be actively implemented, or at least enable sufficiently rapid
responses to changes in the market. The specific implementation of a solution “below the surface”
must be kept sufficiently flexible that there are enough possible areas for further optimization.
This will allow a product to still be offered successfully and inexpensively even in the next-butone development stage. For example, if the software for a new device initially only performs the
evaluation of the data for a single sensor for a specific physiological parameter, but the program
is already written in such a way today that it can be configured in the future to control and
evaluate further sensors. It will then be possible to add appropriate hardware extensions in the
next generations of the device relatively easily without having to comprehensively redevelop the
software each time.

TRIED-AND-TESTED APPROACHES
PROMOTE INNOVATIONS
ERNI’s offering in the medical equipment sector is based on tried-and-tested approaches in
innovation management and comprises:
assisting with the early detection of digital trends and their implementation and
with identifying and implementing new digital business models.
architecture consulting for individual products, but also for identifying and
implementing a technical platform strategy.
agile coaching of the development team in the company to achieve efficient and
effective implementation of multi-objective development projects while avoiding
a “culture clash” between different disciplines or trade experts.
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support from experts, e.g. for requirements management in the regulated
environment, in project management or usability engineering.
cost-efficient creation of full software or parts of software using nearshoring
development in a short space of time and with high quality according to ISO 13485.
linking equipment to laboratory and hospital information systems (LIS/HIS) via
different interfaces and networks.
comprehensive tests of the software integrated with the hardware in a dedicated
biosafety level 1 laboratory.

THE INTERNET OF THINGS OPENS UP
NEW WAYS OF INTERLINKING
In recent years, ERNI has assisted numerous companies from the machinery and plant engineering
and medical technology sectors with their digitization and change management projects. They
include a globally leading manufacturer of diagnostic systems that uses modern middleware to
link its equipment together via the Internet of Things (IoT) and transfer sensitive data securely and
reliably.
For whether it involves types of cancer, infectious diseases, diabetes or heart conditions – around
the world there are still millions of diagnostic devices in hospitals and laboratories that are not
connected to one another. The process of data reconciliation is laborious and frequently incomplete.
This means that valuable time is lost in identifying diseases and the risk of patients dying is higher
than it ought to be.
For clients that for example require a quick proof of concept for a new secure IoT communications
solution, the ERNI experts have already implemented the following procedure: Using popular
inexpensive and easily available experimental platforms such as the Raspberry PI and wellknown open-source IoT platforms, devices have been linked via WLAN, mobile telephony and
other available networks using an encrypted connection to the cloud of the diagnostic system
manufacturer. From there the data can also be transferred to a laboratory or hospital information
system for further analysis.
Whereas previously waiting times of a day were commonplace, today diagnostic results can be
provided to the doctor who is treating the patient in just a few minutes. The treatment can start
more quickly, a second consultation date is no longer required, and the costs are much lower.
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