Accountable Care
and battery trends
in implantable
medical devices

Global medical battery market
7% ANNUAL
GROWTH
2018

Primary and
rechargeable
batteries
Today, batteries are used extensively
to power implantable medical devices,
such as pacemakers and hearing aids.
Non-rechargeable, or primary batteries
dominate the implantables market. But
when a non-rechargeable battery reaches
the end of its useful life, an operation on
the patient is required to replace it.
Let’s look at these two types of battery,
and how their usage is being affected
by market trends and technology
development.
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2019
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2020 MARKET SIZE
$2.74 BILLION

2021
2022

Total implantable market

15%

85%

RECHARGEABLE BATTERIES

PRIMARY BATTERIES

Factors currently limiting
the usage of rechargeables
■■

■■

■■

■■

■■
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Initial cost
Higher than primary batteries – due to complexity and need for charging circuitry,
and because primary batteries have been produced in much greater volumes.
Patient inconvenience
Rechargeables require the patient to sit connected to an AC-powered charger
for one to two hours every two to seven days.
Physical limitations
Rechargeables limit how far below the skin an implantable device can
be located (typically 6mm), to enable charging with induction coils.
Safety
Rechargeable batteries are not considered suitable for life-sustaining
applications such as cardiac products, which make up most of the
implantable device market (because charging may be forgotten,
or a patient may be unable to charge).
Commercial considerations
Around half of sales for device manufacturers now
come from device replacements, which is partly
driven by replacing end-of-life primary batteries.
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ACA goals

Accountable care

MAKE AFFORDABLE HEALTH INSURANCE
AVAILABLE TO MORE PEOPLE

A major change is happening in the USA that will shift the market towards
rechargeable cells: the transition towards accountable care.
There is widespread agreement in the USA that healthcare costs must be
controlled. Healthcare is unaffordable, and too many people are suffering
due to a lack of medical insurance.
The Affordable Care Act (ACA) of 2010 incentivizes doctors, hospitals and
other healthcare providers to co-ordinate healthcare delivery, to improve
efficiency and to reduce costs. In this “accountable care” model, verticallyintegrated healthcare bodies assume responsibility for long-term patient
care. There is a shift to a more holistic view, including social welfare
and productivity.
For healthcare providers, there was previously no incentive to choose
treatment that was better for the patient long-term, if it cost more initially.
In the accountable care model, the option that minimizes long-term cost
is more likely to align with the patient’s best interests.

EXPAND MEDICAID TO COVER MORE
LOW-INCOME ADULTS

SUPPORT INNOVATION TO DRIVE
DOWN HEALTHCARE COSTS

Accountable care examples

This shift from short-term to long-term may favor rechargeable batteries
because fewer replacement procedures are required over the patient’s
life time – so, long-term cost is lower, even if initial cost is higher.

US VETERANS
ADMINISTRATION
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UK NATIONAL HEALTH
SERVICE (NHS)

Technology trends
Technological factors are shifting the market towards
rechargeables. Many of these factors contribute to lower
‘through life’ costs, and thus align well with accountable care:
■■

■■

■■

■■

■■
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Size
Rechargeables are smaller, supporting the trend in
healthcare to miniaturization. A primary battery with a
five to eight year service life is considerably larger than
a Li-ion battery with a service life of ten years or more.
Charging time
Improved charging rates are now close to bringing charging
time down from two hours to 20 or 30 minutes.
Power consumption
New devices are demanding much higher power from the
battery – shortening the useful life of a primary battery.
Patient non-compliance
Patients forgetting to charge or not complying with
a charging schedule remains an issue, but RF wireless
communications can transmit data from the device to
a hospital or care provider, to alert them if the battery
has not been charged enough.
Over-discharge
Completely discharging most rechargeables can damage
them, and reduce their ability to hold enough charge in the
future. Quallion Zero-Volt™ Li-Ion batteries can withstand
repeated cases of patient non-compliance to charging
requirements, without any permanent decrease in their
capacity due to low voltage. Zero-Volt™ technology also
means batteries can be stored for long periods in a deep
discharged state with no permanent capacity loss.

Barriers to innovation
Medical approval bodies, such as the US’s Food and Drug Administration
(FDA), have naturally tended to be risk-averse, for example in their
unwillingness to approve rechargeable batteries for life-critical applications.
While we, of course, welcome regulation that ensures and improves patient
safety, there can be a lag between technical capabilities and regulatory
body clearance and approval, which can hinder innovation. Narrowing this
gap will occur only as quickly as medical device manufacturers adopt new
battery technologies and can demonstrate their safety.
The continued push towards affordable healthcare is also changing the
medical device market. In particular, Group Purchasing Organisations
(GPOs) have enabled healthcare providers to exert more downward price
pressure on manufacturers, which creates opportunities for innovation.
Device vendors who can modernise their manufacturing operations,
and make them more efficient, can win new contracts.
As accountable care becomes more widely implemented, the technological
benefits of rechargeable batteries can translate into financial differentiators.
For example, the ability of Quallion Li-Ion batteries to avoid unplanned
replacements due to over-discharging (because of their Zero-Volt™ technology)
may become more significant as costs are more tightly controlled.
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Practical next steps
For design engineers and start-ups, regulatory frameworks may make the medical device market appear
unwelcoming to innovation. To achieve approval, a new device must demonstrate a net benefit to patients
compared to potential consequences and adverse side effects.
To help, start-ups and small companies can work with well-established major device manufacturers,
who typically rely on independent companies for a significant part of their new product pipeline.
Overall, there is an alignment of market trends – the shift to accountable care – and technology improvements
in rechargeable batteries. This means that rechargeables, which minimize ‘through life’ cost, are increasingly
attractive for implantable medical devices, and should be considered for any new design.

About EnerSys®
EnerSys®, the global leader in stored energy solutions for industrial applications, manufactures and
distributes reserve power and motive power batteries, battery chargers, power equipment, battery
accessories and outdoor equipment enclosure solutions to customers worldwide. Motive power
batteries and chargers are utilized in electric forklift trucks and other commercial electric powered
vehicles. Reserve power batteries are used in the telecommunication and utility industries,
uninterruptible power supplies, and numerous applications requiring stored energy solutions including
medical, aerospace and defense systems. Outdoor equipment enclosure products are utilized in the
telecommunication, cable, utility, transportation industries and by government and defense customers.
The company also provides aftermarket and customer support services to its customers in over 100
countries through its sales and manufacturing locations around the world. With the recent Alpha®
acquisition, EnerSys® provides highly integrated power solutions and services to broadband, telecom,
renewable and industrial customers.
More information regarding EnerSys® medical batteries can be found at medical.enersys.com.

Any data, descriptions or specifications set forth herein are subject to change without notice. Before using the product(s), the user
is advised and cautioned to make its own determination and assessment of the suitability of the product(s) for the specific use in
question and is further advised against relying on the information contained herein as it may relate to any general use or indistinct
application. It is the ultimate responsibility of the user to ensure that the product is suited and the information is applicable to the
user’s specific application. The product(s) featured herein will be used under conditions beyond the manufacturer’s control and
therefore all warranties, either express or implied, concerning the fitness or suitability of such product(s) for any particular use
or in any specific application, are disclaimed. The user expressly assumes all risk and liability, whether based in contract, tort
or otherwise, in connection with the use of the information contained herein or the product itself.
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