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The future of medtech

Enabling European
wearable medtech
As the European wearable medical device
market blossoms, batteries must adapt
With Europe’s wearable medical device market expected
to more than double its 2015 value by 2020, it is critical
that medical original equipment manufacturers (OEMs) are
launching products that are safe, reliable and effective.
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hile he may have co-founded Intel,
Gordon Moore’s greatest
contribution to the world — and
particularly the electronics industry — is
Moore’s law; the 1965 observation and
prediction that the number of transistors on
an integrated circuit increases by a factor
of two every two years.
It may have been a prediction when Moore
published his paper in 1965, but it’s since
become more of a benchmark for the
electronics industry. This has never been
more apparent than it has since the turn
of the century, where we’ve seen
technology from personal computers and
mobile phones to cardiac monitoring
equipment shrink in size but increase in
functionality and power.

It is these developments in electronics that
have led to the rapid rise of wearable
devices, particularly in critical sectors such
as healthcare and medical technology
(MedTech). European medical OEMs have
been at the forefront of this trend.
According to research firm Market Data
Forecast, Europe’s wearable medical device
market was valued at $1.37bn in 2015 and,
based on the company’s estimates from
late 2016, is expected to grow to $3.34bn
by 2020. This ushers in an exciting time for
medical OEMs, but only if design engineers
make the right decisions.
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Design engineering opportunity

W

ith a rapidly growing market comes
an opportunity for wearable
medtech OEMs to develop
effective equipment that adds value to their
business. This doesn’t necessarily mean
pushing the boundaries of wearable
medtech with every new product; it can be
as simple as doing the right things
exceptionally well.
For wearable medical devices, this will
mean selecting the right components that
can overcome the typical challenges of
medtech. Accutronics has worked
closely with medical OEMs for many years
and during this time we’ve observed that
the biggest challenges come from product
life and device run time.

“The challenge for design
engineers is identifying the
right time to consult with a
medical battery specialist.”
Fortunately, these issues can be easily
addressed. The challenge for design
engineers is identifying the right time to
consult with a medical battery specialist to
ensure the problems can be overcome in
the most effective way. The general rule is:
the sooner, the better.
For example, Accutronics is currently
working with design engineers at wearable
medtech OEMs across Europe to bring the
pouch-cell batteries manufactured by our
US parent company, Ultralife Corporation,
into the market.
The innovative Thin Cell range of nonrechargeable primary batteries are the ideal
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fit for wearable devices and drug delivery
systems. These batteries outperform
traditional lithium coin cells, both in terms
of energy density rating — up to 400Wh/kg
for a longer run time — and a higher
retention of capacity when stored. This
helps avoid the passivation that can make
stored lithium coin cell batteries unreliable.
However, certain wearable devices will
demand rechargeable batteries. For these
projects, design engineers must consult
with battery manufacturers as early in the
product development process as possible.
Introducing the battery specifications at
the initial design stages will avoid redesign
costs and performance issues during use.
By doing this, design engineers can ensure
they design and manufacture a better
quality of product that will meet the
growing demand and expectation of
wearable medtech.
These demands are the same for end users
and OEMs alike: an assurance of safety,
reliability and effectiveness. Battery
selection plays a pivotal role in that and
design engineers must choose carefully
and consult with specialists to ensure the
best result for the device, the market and
the user.

Medical carts for
changing times
Medical cart battery technology is changing fast

One of the most pertinent questions asked in twenty-first
century healthcare is how effectively medical staff can tend
to patients. This isn’t necessarily a question of the quality
of the critical medical equipment, but rather the staff’s
ability to manoeuvre it.
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hile we are often reminded of just
how far medicine has come in the
past century, it’s interesting to see
how many age-old practices continue in the
present day. The use of leeches, for
example, was first used in ancient
Egyptian medicine and was popular in
European countries until as recently as
the nineteenth century. But despite it being
seen as a thing of the past, there are
some modern practitioners advocating
leech therapy.

There are less controversial medical
practices that have persisted, such as
a practitioner’s reliance on instruments
and the means of transporting them. In
the past, it was Native American shamans
with medicine bags and doctors in
Victorian Britain with physician’s bags
packed with bone saws and leeches.
Today, it is practitioners with medical
carts holding critical equipment,
computers and medication.

The value of medical carts

M

edical carts are often overlooked
when we think of important
equipment in a hospital. However,
they are necessary to ensure that
high-value portable equipment, such as life
support systems and anaesthesia machines
reach their destination swiftly and safely.
Without carts to transport them, staff would
be unable to promptly tend to many
medical emergencies.
This is why the design of medical carts is
essential in hospital environments with an
increasingly disproportionate ratio of
patients to practitioners. According to
figures published by the UK NHS, there
were a combined 392,323 NHS doctors
and nurses in March 2017, while NHS
Digital statistics recorded 19.7 million
hospital admissions in 2016–17. This makes
for a 50:1 ratio of patients to medical staff
in the UK.
The situation is similar in the US. A study
from the Physicians Advocacy Institute
shows that there were more than 140,000
US physicians in 2015, with stats from the
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American Hospital Association putting
admissions at 35 million in the same year.
This gives a concerning 250:1 ratio of
patient admissions to doctors.
With such ratios, it is understandable that
medical staff cannot keep a constant eye
on patients and must instead use
electronic systems that alert them of any
issues. But if there is an alert that a patient
needs emergency treatment or surgery, staff
must immediately be on the scene along
with the required equipment.

Changing designs for
changing times

I

t is such situations that are driving a trend
for medical carts to be designed with both
practicality and fast manoeuvrability in
mind. As Marty Carlos, of medical device
consulting firm Paragon Group, says,
“designs [now] focus on innovative
solutions to create smaller and lighter
carts that are easy to manoeuvre”.

“For medical cart designers
to effectively embrace the
trend for lightweight carts,
the power supply itself
must change.”

Carlos also believes that the role of medical
carts is becoming increasing valuable in
healthcare settings, saying that “the
success of a device relies on the success
of its medical cart. It just goes to show that
medical carts are integral part of the
medical industry and will continue
to evolve”.

However, medical carts have traditionally
used sealed lead acid (SLA) batteries as a
power source. These batteries are heavy,
require regular costly maintenance and
perform poorly when working in regular
discharge cycles. For medical cart
designers to effectively embrace the trend
for lightweight carts, the power supply itself
must change.

These trends have also been identified by
Accutronics in its years serving the
medical industry. Medical carts are
responsible for transporting and powering
increasingly life-critical equipment, which
means better power supplies are required
for a reliable performance.

It’s for this reason that Accutronics’ parent
company, Ultralife Corporation, developed
its range of lithium iron phosphate (LFP)
lead acid replacement batteries. In
particular, the recently launched
URB12400-U1-SMB that includes Ultralife’s
SMART CIRCUIT™ battery management
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electronics to provide the user with
accurate runtime information, in addition
to a balancing and protection system that
maximises both safety and performance
and offers incredible performance.
LiFePO4 (LFP) batteries are up to three
times lighter than SLAs of the same energy
density which allows the overall cart to
have better manoeuvrability and a more
compact design.
Crucially, LFP batteries also overcome the
traditional lifespan problems encountered
with SLAs. For example, Ultralife’s batteries
remain effective up to three times longer
with less cell degradation over time, while
still delivering a similar charging voltage to
SLA solutions.
This move to SLA replacements is
providing medical cart manufacturers
greater flexibility as it allows design
engineers to select batteries with smart
functionality. These functions range from
including a power management system that
alerts users of remaining charge to circuits
that protect the unit from over-charging
and over-discharging.

Likewise, the end user is also able to use
the cart more flexibly. Ultralife Corporation
recently worked with a US medical cart
manufacturer to develop its URS0010
power system for medical computer carts.
This system includes a smart LFP battery
and charger along with a holster.

“Each battery powers the
cart for between seven and
nine hours, which means
hot swapping can allow a
lengthy run time when
coupled with the smart
charging system.”
It also allows practitioners to hot swap the
batteries to ensure consistent power even
when primary charge is low. Each battery
powers the cart for between seven and
nine hours, which means hot swapping can
allow a lengthy run time when coupled with
the smart charging system, which offers the
quickest recharge currently on the market.
While a lot of medical technologies and
treatments have changed completely over
the course of healthcare history, certain
aspects such as equipment transportation
methods have developed and taken on new
forms. The medical cart is a key part of that
and is now an essential factor in the
successful operation of a hospital.
By considering the development of new
medical cart batteries, design engineers
can ensure their medical carts successfully
change with the times.
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The future of
medtech
The trends dominating medtech in the
years to come
For the past 20 years, medical technology (medtech)
has been the largest category of patent applications to
the European Patent Office. The industry shows no sign
of slowing down either, with innovation addressing
challenges such as the ageing population and increased
long-term disease management.
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A

mong the 779 exhibitors at
the fair, digitalisation was
prevalent on many of the
stands. From virtual reality to
healthcare apps, digitalisation is
influencing the medical market as it
is with countless others. The
technology surrounding medtech is
subsequently responding to this,
with miniaturised components and
cybersecurity being hot topics
around the trade fair.

Miniaturisation

F

or the past few years, the medical
wearables market has grown
substantially. With many countries
facing an ageing population with
increasing long-term health conditions to
manage, home healthcare or healthcare
outside of the traditional hospital setting is
playing a greater role in care plans.
Wearables have been featured at
Compamed for many years now and are
able to measure numerous types of data
for numerous health conditions. Every year,
more and more vitals become measurable
with wearables. For example, devices
exhibited this year could monitor a person’s
pulse, arterial oxygen saturation, heart rate
variability, respiratory rates, vascular
stiffness and blood pressure.

10

This will help with diagnostics, reducing
the time that people need to spend in
hospital and allowing patients and
medical practitioners to monitor
conditions over a long period of time
without the need to come in for regular
tests. Another concept that was
exhibited at Compamed was diagnostics
at the point of care.
For example, lab-on-a-chip technology
aims to perform genetic analysis and
diagnosis of pathogens on a single
integrated circuit from a few millimetres
to a few square centimetres. While this
is a field that is still developing its
applications, the microcomponents
that power this type of technology
were on show at Compamed.

“It is vital that the device
manufacturers understand
that power is one of the
most essential components
of a wearable device.”

It is far too late in the design process
to create a small space for a battery
to go in the device and then simply
ask a battery manufacturer to fill the
space. While it is often possible to do this,
it is often not the most effective use of
space in the device.

Exhibitors of all components recognised
that as the devices get smaller, the
components need to work just as
effectively, but must take up less room
in the device. However, it is vital that
the device manufacturers understand
that power is one of the most essential
components of a wearable device and
take steps from the start of the design
process to recognise this.

When battery manufacturers are involved
from the start of the design process,
they can work with the original
equipment manufacturer (OEM) to create
a battery that fits the power requirements
of the device, whether these are in
terms of overall lifespan and cycle life,
energy density or any additional
security requirements for
medical devices.
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Cybersecurity and digitalisation

W

ith digitalisation a hot topic at
Compamed and recent high profile
cyber-attacks across the world, it
came as no surprise that the topics were
linked in many discussions. Despite the
attack not being aimed at medical devices,
the recent WannaCry ransomware attack
still had a dangerous impact, with a
well-known US medical company receiving
two reports of US customers with infected
medical devices.

“Device manufacturers are
responsible for identifying
risks and hazards involved
with their medical devices,
including those related to
cybersecurity.”
Device manufacturers are waking up to the
recommendations of the US Food & Drug
Administration (FDA), which argues that
medical device manufacturers are
responsible for identifying risks and hazards
involved with their medical devices,
including those related to
cybersecurity, and must put appropriate
mitigation in place to address these risks.
One of the fundamental aspects of ensuring
cybersecurity of devices is data encryption
and, in particular, ensuring that software
uses an up-to-date algorithm to reduce the
risk of devices being compromised. But it’s
not just the device itself using algorithms
for security; batteries can use it too.
In the electronics industry, battery
counterfeiting is an ongoing concern as the
quality of fake duplicates is constantly
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increasing. The security risk of this for a
medical device is clear. The counterfeit
battery could shut down unexpectedly,
provide erroneous runtime data or be
electrically unsafe.
Device manufacturers must take
responsibility and follow the FDA’s
regulations and ensure that this could not
happen in their device by working with
experienced suppliers. At Accutronics, we
offer algorithmic security based on a secure
hashing algorithm (SHA-1) which allows
devices to integrate their installed battery
and alert the user if a counterfeit battery is
being used.

New medical device regulations

O

ne of the key challenges facing
medtech manufacturers in coming
years is the introduction of the new
EU regulations for medical devices.
Regulation (EU) 2017/745 for medical
devices and Regulation (EU) 2017/746 for in
vitro diagnostic medical devices will replace
all preceding directives and come into force
in spring 2020 and spring 2022 respectively.
The EU Commission argues that the
regulations will establish a more
“modernised and robust EU legislative
framework to ensure better protection of
public health and patient safety”. For
example, an EU database of medical
devices will be created to increase
transparency, as well as a device
traceability system based on Unique
Device Identification. This introduces new
design and manufacturing considerations
for OEMs.

“With the increase of
implantable devices as part
of the wearable trend, the
new rules have been
updated to ensure the
safety of patients that have
these devices.”

With the increase of implantable devices
as part of the wearable trend, the new
rules have been updated to ensure the
safety of patients that have these devices.
While often limited and varying information
was given to the patients before, an
implant card must be provided by the
manufacturer and will be given to all
patients with implanted devices.
Information such as the serial number
and the origin of the implant will be given
to the patient on the card, to ensure
transparency and reduce the risks that
any malfunction may present.
Manufacturers have some years to
perfect their approach to these new
regulations before they come into play,
but it is essential that they devote time
and expertise to ensuring that they are
prepared for them. In the medical device
market, it is always best to follow
good practice.
As the medical device market continues
to grow in both size and complexity,
OEMs must work with experienced
suppliers who can advise on issues such
as device design, cybersecurity and new
regulations. In doing this, they can ensure
that they will produce a device that is
compliant and successful in meeting
the needs of the market.

For advice on medtech, get in touch with Accutronics on +44 (0)1782
566622 or e-mail sales@accutronics.co.uk.
Accutronics Ltd, Unit 20 Loomer Road
Chesterton, Newcastle-under-Lyme
Staffordshire, ST5 7LB
www.accutronics.co.uk
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